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Figures  and  Illustrations 

CHAPTER  1 


Plate  1.2  Photograph  of  Ferguson’s  Gulf  showing  the  pattern  of  open  water  currents  entering  the 
Gulf  at  the  North  end,  the  direction  of  the  waves  outside  the  Gulf  and  sanddune  movement  in 
the  southeast  corner.  (R.A.F.  photograph.  British  Crown  copyright  reserved.) 
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Plate  1.12  a-d  E.R.T.S.  photographs  of  the  Northern  and  Central  sectors 
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Plate  1.12  e-g 


Plate  1.13  Photomicrograph  of  a cavity  in  a soft  sandstone  material  from  the  lake  bed  in  20  m of 

water  in  the  Southern  sector. 


FIGURE  1.1 

Map  of  East  Africa  showing  the  Rift  Valley  system  and 
associated  drainage  patterns.  Major  faults  are  indicated 
by  broken  lines.  (Modified  from  BAKER  et  _al , 1972). 


FIGURE  1.2 

Map  of  Late  Turkana  and  environs.  Major  tribal  groups 
are  indicated. 
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FIGURE  1.6 


Map  showing  the  estimated  boundary  of  Me  g a- Turk  an a ca 


FIGURE  1.5 

Map  showing  the  position  of  fault  lines  associated  with 


River  Kerio 


FIGURE  1.7 

Map  showing  the  geology  of  the  modern  lower  Omo  valley. 
(From  BUTZER,  1971). 


FIGURE  1.3 

The  ruins  of  Fort  '.mkinaon,  partially  submerged,  ia  July,  1968. 


FIGURE  1.9 

Changes  In  the  level  of  Lake  Turkana  from  1888  to  1970. 
(From  BUTZER,  1971). 


FIGURE  1.10 


Maps  showing  the  shape  of  the  Oao  delta  in  1888.  (From 
BUTZER,  1971). 


Maps  showing  the  shape  of  the  Omo  delta  during  the 
period  1895  - 1918.  (From  BUTZER,  1971) . 


Scale  in  metres 


FIGURE  1.12 


Maps  showing  the  shape  of  the  Omo  delta  during  the  period 
1925  - 1970.  (From  3UT2ER , 1971). 


FIGURE  1. 13- 

Changes  in  the  level  of  Lake  Turkana  from  October,  1971 
to  October,  1975. 


a 

© 

© 

=t 

u 

© 

XI 


<4-S 

r-4 

3 

O 

Ml 

a 

o 

Ml 

3 

fcO 

0) 

f*« 

01 
<4-4  0- 

o ai 

r— 4 

© 

a - 

5 S' 

+j  d 

3 3 

0 3 

© »“3 

-a 

V T3 

c 3 

O 
cn  cn 
0)  01 
£30  iH 


-Q 
in  a 
o © 

r->  O 
CO  © 

25  a 


03 


>t 
r— 4 

3 

■o 

3 

<M 

03 


I- 

(1) 

a 

a 

© 

-M 

o. 

© 


Ml 

© 

fc 

Cfl 

•o 

3 

O 

J2 

as 

+■» 

rH 

© 

T3 

O 

a 

o 


Ml 

X3 

a 

as 

f-i 

bO 

o 

o 

a 

a 

w 

H 

as 

w 

9 

o 

Pm 


4 


FIGURE  1.X8 

The  relationship  between  the  area  of  Ferguson's  Gulf  and 
its  depth  (based  on  data  from  Table  1.2). 
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FIGURE  1.19  Bathymetric  maps  of  Ferguson's  Gulf: 

(a)  From  WORTHINGTON , 1932. 

(b)  From  present  study,  April,  1973 

(c)  From  present  study,  April,  1975 
(Contours  at  1 m intervals). 
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Map  showing  the  major  mineralogical  provinces  recognised 
in  the  sediments  of  Lake  Turkuna.  (From  YURETICH,  1976). 


showing  the  distribution  of  major  shoreline  features. 
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Map  showing  dominant  shoreline  substrate  types 


(From 


Outlines  of  the  three  major  spits  on  the  west  shore. 
(From  E.R.T.S.  photographs). 
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FIGURE  1.34 


Daily  wind  runs  recorded  at  Loiengalani  and  Longecb  Spit 
from  12tb  November,  1974  to  19th  January,  1975. 
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FIGURE  1.35 


Wind  speed  and  direction  recorded  on  R.  V.  HALCYON  in 
June,  1974.  ’ 


FIGURE  1.36 


Octagonal  wind-roses  for  Longech  Spit. 
1938)  . 


(Method  of  EILHAM, 
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FIGURE  1.39 


Ten-day  means  of  maximum  and  minimum  temperatures 
recorded  at  Longech  Spit  from  March,  1973  to 
September,  1975. 


FIGURE  1.40 

The  effect  of  rain  on  air  temperatures  recorded  at 
Longech  Spit  in  July,  1975. 


Ten-day  means  of  percentage  relative  humidity  recorded 
at  10.00  hrs  at  Longech  Spit  from  March,  1973  to 
December,  1974.  ' 
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FIGURE  1.43 

Ten-day  means  of  Piche  evaporation  readings  recorded 
at  Longech  Spit  from  July,  1973  to  March,  1975. 
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FIGURE  1.44 


Time  (EAT.)in  hours 


FIGURE  1*45 
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Monthly  means  of  air  temperature,  Piche  evaporation, 
wind  runs  and  percentage  relative  humidity  at  Longech 
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Map  showing  the  position  of  sites  visited  regularly 
during  joint  plankton/physical  limnology  cruises 
between  January,  1973  and  August,  1974. 


Dlel  variations  in  isotherm  depths  at  Station  HI  i 
February,  1973.  Isotherms  at  0.5°C  intervals. 
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FIGURE  1.51 

Lakewide  water  temperature  records,  irom  August,  1974. 

(a)  Vertical  water  temperature  profiles  from  six 
sites  along  the  aidline  of  the  lake. 

(b)  Isotherms  on  a vertical  longitudinal  section  of 
the  lake  (constructed  from  all  available  midlake 
sites) . 
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FIGURE  1.54 

Position  of  transects  shown  in  1.55  (a) 
to  (g) . 
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FIGURE  1.55 

Temperature  records  from  tiie  Southern  Sector,  March,  1975. 

(a)  Vertical  section  along  transect  1,  Fig.  1.54. 

(b)  3- dimensional  diagram  showing  upwelling  of 
cooler,  deeper  water  off  Loiengalani. 
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Vertical  sections  along  transects  2-7,  Fig.  1.54. 
Isotherms  at  0.5°C  intervals. 
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FIGURE  1.58 


Temperature  profiles  from  inshore  areas. 
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Temperature  °C 


FIGURE  1.57 


3- dimensional  diagram  showing  isotherms  in  the  north-west 
corner  of  the  lake  in  October,  1973. 


FIGURE  1,59 

Typical  dissolved  oxygen  profile  from  Station  HI , 
December,  1974. 
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(a)  As  Figure  1.60  (a),  for  March,  1975. 

(b)  As  Figure  1.60  (b) , for  March  1975. 
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Dissolved  oxygen  records  from  the  north  east  corner 
of  the  lake,  August,  1974. 
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FIGURE  1.64 

Dissolved  oxygen  profile  from  Sibiloth  Bay,  February, 
1975. 
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FIGURE  1.65 

Mid-day  stratifications  of  dissolved  oxygen  concentrations 
in  Ferguson's  Gulf,  21st  April,  1975.  (Isopleths  at 
2.0  mg  0^/1  intervals). 


FIGURE  1.66 

Vertical  longitudinal  sections  illustrating  isothermic 
tilting.  (Intervals  0.5  C) . 

(a)  Southern  lake  to  Station  HI,  July,  1973. 

(b)  Northern  Sector,  December,  1974. 
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FIGURE  1.67 


Temperature  profile. 
1975  at  16 . 30  hrs . 


Ilaret  Bay  observed  on  4th  March, 
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FIGURE  1.68 
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FIGURE  1.71 

A vertical  longitudinal  section  from  the  Northern  and 
Central  Sectors  during  December,  1974.  (Intervals  at 
100  uS/cm  K 25°C) . 
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FIGURE  1.72 

As  Figure  1.69  for  March,  1975. 


FIGURE  1.73 


FIGURE  1.74 

Surface  conductivity  map  of  the  Turkwell  Sector  in  June, 
1972.  (Intervals  at  100  yS/cm  K 25°C) . 


Transverse  vertical  sections 
during  October,  1974. 


from  the  Central  Sector 


(a)  West  Coast  to  Koobi  Fora. 

(b)  Longech  Spit  to  Oryx  Point. 


FIGURE  1.75 


FIGURE  1.76 

Seasonal  conductivity  changes  observed  at  Station  HI , 
January,  1974  to  February,  1975.  (Intervals  at 
100  uS/aa  K 25°C)  . 


Surface  conductivity  map  of  Ferguson's  Gulf  in  April, 
1975.  (Intervals  at  100  yS/cm  K 25°C) . 


FIGURE  1.77 


Maps  of  surface  water  colour  distribution. 


(a)  September,  1974. 


(b)  November,  1974. 


FIGURE  1.78 


Map  illustrating  the  proposed  pattern  of  water 
circulation  in  Lake  Turkana. 


FIGURE  1.79 

Map  to  show  positions  of  stations  used  to  describe 
variations  in  the  underwater  light  climate  of  Lake 
Turkana. 


FIGURE  1.80 


Seasonal  variations  of  the  extinction  coefficient  ( £ ) 

at  Station  HI  from  October,  1972  to  March,  1975.  Extinction  coefficient  (€)  at  station  shown  in  Fig.  1.79. 

(i)  At  times  of  maximum  turbidity. 

(ii)  At  times  of  minimum  turbidity. 
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As  1.82.  Records  from  times  of  minimum  turbidity 
( £ min)  with  clear  filter. 
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FIGURE  1.84 

Light  penetration  as  a percentage  of  incident  values  at 
station  3,  (Fig.  1.79),  with  coloured  filters. 
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(i) 

(ii) 

As  Figure  1.84  between  stations  4 and  5 (Fig.  1.79), 
with  coloured  filters. 


Flood  season. 

Non-flood  season.  FIGURE  1.85 


Log  % light  penetration 


FIGURE  1.89 


As  Figure  1.88,  from  Station  HI  over  30  months,  October, 
1972  to  March,  1975. 


Map  showing  suriace  conductivity  distribution, 
September,  1975,  with  corresponding  extinction 
as  specific  stations. 


FIGURE  1.88 


Relationship  between  1%  light  penetration  and  scattering- 
layer  depths  from  four  cruises  covering  the  whole  lake  in 
1975. 
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Log  light  I at  3m 


FIGURE  1.90 


Relationship  between  log  absolute  light  intensity  at 
3 m and  scattering-layer  depth  from  HI  over  30  months 
October,  1972  to  March,  1975. 
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FIGURE  1.92 


Relationships  between  concentrations  of  major  ions 
and  conductivity  of  the  lake  water. 
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Figures  and  Illustrations 

CHAPTER  2 


FIGuBSS  2.1  to  2.7 


Showing  regional  variations  in  algal  concentration 
expressed  as  biomass  per  unit  volume  of  lake  water 
(mm3 /litre) . Key:-  open  circles  are  proportional  to 
0.1  mnrVlitre,  1 mm3/litre  and  5mm3/litre. 


August,  1974 


March,  1975 


FIGURES  2.8  to  2.14 


Showing  regional  variations  in  algal  density  expressed 
as  cover  per  unit  area  of  lake  (mm  Vm^)  . Open  circles 
are  proportional  to  2,500  mmJ/a“,  25,00  mm3/m2,  and  125,000 
mm'/m  • 


FIGURE  2,8 


FIGURE  2.9  FIGURE  2.10 


FIGURE  2.11 


November-Deeember , 1972 


March,  1973 


June-July,  1973 


October , 


1973 


August,  1974 


December,  1974 


March,  1975 


FIGURES  2.15  to  2.21 


Showing  regional  variations  in  the  species  composition 
of  phytoplankton  expressed  in  terms  of  percentage 
volume . 


FIGURE  2.15 


FIGURE  2. IS  FIGURE  2.17 


FIGURE  2.18 


November-De comber , 1972 


March,  1973 


June-July,  1973  August,  1974 


Microcystis  spp 

Botryococcus  brauni 

Sun  re  Ha  spp 

Other  raphe-beanng  diatoms 
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Planctonema  lautertxxnn 

Others 


FIGURE  2.19 


FIGURE  2.20 


FIGURE  2.21 


October,  1973 


December,  1974 


March,  1975 


FIGURE  2.22 


Seasonal  variations  in  mean  Mi crocystis  colony  volume 
(_  • — ) in  um3  , and  total  volume  of  Microcystis 
populations  (—  a — ) in  um3/litre  at  Station  HI 
during  the  study  period. 
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FIGURES  2.23  to  2.25 

Results  of  a transect  across  Lake  Turkana  from  Allia 
Bay  to  Ferguson's  Gulf  February , 1975. 


1 mm3/  litre 


FIGURE  2.23 


25,000  mm3/m2 


FIGURE  2.24 


Algal  concentration  expressed  as  biomass  per  unit 
volume  of  lake  water  (mmJ/litre) . The  areas  of  the 
open  circles  are  proportional  to  concentration. 


3 9 

Algal  density  as  cover  per  unit  area  of  lake  (mmJ/m“) 
The  areas  of  the  open  circles  are  proportional  to 
algal  density. 


FIGURE  2 . 25 


FIGURE  2.26 


Species  composition  of  phytoplankton  populations 
expressed  in  terms  of  percentage  volume. 


Vertical  profiles  of  gross  oxygen  production  at 
Station  HI,  (- — © — ) January,  1973  ; (— • — ) 
June,  1973. 


Depth  in  metres 


FIGURES  2,30  to  2.32 


Gross  photosynthetic  production  per  unit  area  of  lake 
(■^A),  The  areas  of  the  open  circles  are  proportional 
to  gross  production. 


FIGURES  2.33  to  2.35 


Changes  in  vertical  distribution  patterns  of  three 
algae  at  Station  HI  over  a 24  hour  period  in  January, 
1973.  Population  distributions  are  illustrated  as 
percentages  of  total  algal  volume.  


FIGURE  2.33 


Botryococcus  braunli 


Depth  m metres 


Scale:  50 


Percentage 


02.00hrs 


07  00  hrs 


lO.OOhrs 


FIGURE  2 „ 34 

Microcystis  aeruginosa 


FIGURE  2.35 


Planctonema  lauterbornil 


FIGURE  2.37 


Summarising  ttie  distribution  of  the  three  main  algal 
groups  occurring  in  shore  survey  samples:  (a)  Chrysophyta, 
(b)  Cyanophyta  and  (c)  Chlorophyta.  The  areas  of  the 
circles  are  proportional  to  the  number  of  taxa  recorded 
from  various  sampling  stations  on  each  section  of  the 


Algal  concentrations  in  terms  of  biomass  per  \*iit 
■volume  of  water  (mm^/litre)  and  species  composition  of 
the  phytoplankton  for  sites  in  Ferguson's  Gulf  during 
April,  19  75.  The  areas  of  the  open  circles 
proportional  to  algal  concentration. 
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Map  showing  section  denar cations . 
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FIGURE  3.3 

Seasonal  variations  in  the  areal  density  of 
Raphidiophrys  cf  pallida  at  the  HI  site  in  1973. 
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FIGURE  3.4 
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Lakewide  observations  on  the  areal  density  of 
Raphidionhrys  cf  pallida. 
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FIGURE  3.5 

The  mean  areal  densities  (a)  and  concentrations  (b) 

of  Ranhi diophrvs  cf  p alii  da  calculated  from  the 

samples  taken  in  each  sector  in  (1)  March,  1973, 

(2)  June-July  1973,  (3)  August,  1974,  (4)  September- 
October,  1973,  (5)  December,  1974  (North  cruise)  and 
December,  1972  (South  cruise). 


FIGURE  3.6 

Seasonal  variations  in  the  areal  density  of 
Vagini cola  sp  nov  at  the  HI  site  in  1973. 
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FIGURE  3.7 


Lakewide  observations  on  the  areal  density  of 
Vagini cola,  sp  nov . 


0 0 
< / > </) 
5 5 
o o 

c n z 

' £ 2 
w N N 

0 O)  O) 
13  T" 
£ 

0 


a 
0 
c n 


92 


to 

0 

gi 

< 


co 

Is-. 

92 


>. 


co 

r^» 

O) 


u 

<0 


2 


0 2000, 

“s 

£ '000- 

1 


2000-, 


KJOOJ 


n 


] n 


40-| 


n 


H 


-L 


O N NC  SC  T S 


20 

1 


0 N NC  SC  T S 
Sectors 

(Key  to  sector  aoOreviationsrv/cJe  Fig.  3 5) 


FIGURE  3.  8 


The  mean  areal  densities  (a)  and  concentrations  (b)  of 
Vaginicola  sp  nov  calculated  from  samples  taken  in 
each  sector  in  (1)  March,  1973,  (2)  June-July,  1973, 
(3)  August,  1974,  (4)  September-October , 1973, 

(5)  December,  1974  (North  cruise)  and  December  1972 
(South  cruise) . 
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Lakewld©  observations  on  the  areal  densities  of 
Hexarthra  jenkinae. 


FIGURE  3.11 


The  mean  areal  densities  (a)  and  concentrations  (b)  of 
Bexarthra  jenkinae  calculated  from  the  samples  taken 
in  each  sector  in  (1)  March,  1973,  (2)  June-July,  1973, 
(3)  August,  1974,  (4)  September-October , 1973, 

(5)  December,  1974  (North  cruise)  and  December,  1972 
(South  cruise) . 
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(Key  to  sector  aobreviations:  woe  Fig  3 5) 
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Lakewide  observations  on  the  areal  densities  of 
Felinia  terminalis . 


FIGURE  3.13 


Use  mean  areal  densities  (a)  and  concentrations  (b)  of 
Fellnia  terminalis  calculated  from  the  samples  taken 
in  each  sector  in  (1)  March,  1973,  (2)  June- July , 1973, 
(3)  August,  1974,  (4)  September-October,  1973, 

(5)  December,  1974  (North  cruise)  and  December,  1972 
(South  cruise) . 
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FIGURE  3.14 
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FIGURE  3.15 

The  mean  areal  densities  (a)  and  concentrations  (b)  of 
Bracbionus  plicatills  calculated  from  the  samples  taken 
in  each  sector  in  (1)  March,  1973,  (2)  June-July , 1973, 
(3)  August,  1974,  (4)  Sep tember-October , 1973, 

(5)  December,  1974  (North  cruise)  and  December,  1972 
(South  cruise) . 


FIGURE  3.16 

Seasonal  variations  in  the  areal  density  of  Tropodiaptomus 
banforanus  at  the  HI  site  in  1973. 
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FIGURE  3.17 
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FIGURE  3.18 

The  mean  areal  densities  (a)  and  concentrations  (b)  of 
Tropodi aptomus  banf oranus  calculated  from  the  samples 
taken  in  each  section  in  (1)  March,  1973,  (2)  June-July , 
1973,  (3)  August,  1974,  (4)  September-October , 1973, 

(5)  December,  1974  (North  cruise)  and  December,  1972 
(South  cruise) . 


FIGURE  3.19 


Seasonal  variations  in  the  areal  density  of  Mesocyclops 
leuckartl  at  the  HI  site  in  1973. 
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FIGURE  3.20 


Lakewide  observations  on  the  areal  density  of 
Mesocy cions  leuckarti . 
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(Key  to  sector  a Odraviat ions:  vide  Fig.  3.5) 


FIGURE  3.21 

The  mean  areal  densities  (a)  and  concentrations  (b)  of 
Mesocy clops  leuckarti  calculated  from  the  samples 
taken  in  each  sector  in  (1)  March,  1973,  (2)  June-July, 
1973,  (3)  August,  1974,  (4)  September-October , 1973, 

(5)  December,  1974  (North  cruise)  and  December,  1972 
(South  cruise) . 


FIGURE  3.22 

Seasonal  variations  in  the  areal  density  of  Thermocy clops 
hy allnus  at  the  HI  site  in  1973. 
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FIGURE  3.23 
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FIGURE  3.24 


The  mean  areal  densities  (a)  and  concentrations  (b)  of 
Thermo eye lops  hvallnus  calculated  from  the  samples  taken 
in  each  sector  in  (1)  March,  1973,  (2)  June-July,  1973, 
(3)  August,  1974,  (4)  September-October  1973, 

(5)  December,  1974  (North  cruise)  and  December,  1972 
(South  cruise) . 


FIGURE  3,25 


Seasonal  variations  in  the  areal  density  of  cyclopoid 
copepod  nauplii  at  the  HI  site  in  1973. 
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Lakewide  observations  on  the  areal  density  of 
cyclopoid  copepod  nauplii. 
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FIGUBE  3.27 


Seasonal  variations  in  the  areal  density  of  Diaphanosoma 
excisum  observed  at  the  HI  sit©  in  1973« 
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Lakewide  observations  on  the  areal  density  of 
Pi aphanosoma  exeismn. 


FIGURE  3.29 


The  mean  areal  densities  (a)  and  concentrations  (b)  of 
Diaphanosoma  excismn  calculated  from  the  samples  taken 
in  each  sector  in  (1)  March,  1973,  (2)  June-July , 1973, 
(3)  August,  1974,  (4)  September-October , 1973, 

(5)  December,  1974  (North  cruise)  and  December,  1972 
(South  cruise) . 
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(Key  to  sector  abbreviations  vide  Fig.  3 5) 
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La&ewide  observations  on  the  areal  densities  of 
Mo in a brachl ata. 


FIGURE  3.31 


The  mean  areal  densities  (a)  and  concentrations  (b)  of 
Moina  brachiata  calculated  from  the  samples  taken  in 
each  sector  in  (1)  March , 1973,  (2)  June-July,  1973, 
(3)  August,  1974,  (4)  September-October , 1973, 

(5)  December,  1974  (North  er’iise)  and  December,  1972 
(South  cruise) . 
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(Key  to  sector  abbreviations  </'de  Fig  3.5) 
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FIGURE  3.33 


(Key  to  sector  abbreviations  i/'de  Fig  3.5) 


Hi©  mean  areal  densities  (a)  and  concentrations  (b)  of 
Ceriodaphni a rigaudl  calculated  from  samples  taken  in 
each  section  in  (1)  March,  1973,  (2)  June-July,  1973, 
(3)  August,  1974,  (4)  September-October , 1973,  and 
(5)  December,  1974  (North  cruise)  and  December,  1972 
(South  cruise) . 


FIGURE  3.34 

The  variation  la  the  contribution  of  Protozoa  to  the 
total  number  of  zooplankters  found  at  sites  along 
the  midline  of  the  lake  (one  from  each  sector)  in 
March,  1973,  June,  1973  and  August,  1974. 
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FIGURE  3.35 
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FIGURE  3.36 
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The  distribution  of  Rotifers  found  in  Lake  Turkana  and 
its  environs  in  relation  to  species  found  in  other 
East  African  lakes  and  the  water  conductivity. 
(Compiled  from  various  sources). 


FIGURE  3.37 


The  variation  in  the  contribution  of  Crustacea  to  the 
total  number  of  zooplankters  found  at  sites  along  the 
midline  of  the  lake  (one  from  each  sector)  in  March, 
1973,  June,  1973  and  August,  1974. 


FIGURE  3.38 

The  variation  in  the  contribution  of  Tropodi aptomus 
banf oranus  to  the  total  number  of  zooplankters  found 
at  sites  along  the  midline  of  the  lake  (one  from 
each  sector)  in  March,  1973,  June,  1973  and 


Percentage  total  number  zooplankters  ! Percentage  total  number  zooplankters 


FIGURE  3.39 


The  variation  in  the  contribution  of  Mesocy clops 
leuck art!  to  the  total  number  of  zooplankters  found 
at  sites  along  the  midline  of  the  lake  (one  from 
each  sector)  in  March,  1973,  June,  1973  and 
August,  1974. 
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FIGURE  3.40 

The  variation  in  the  contribution  of  Thermocvclops 
hv alinus  to  the  total  number  of  zooplankters  found 
at  sites  along  the  midline  of  the  lake  (one  from  each 
sector)  in  March,  1973,  June,  1973  and  August,  1974. 


50 


100 


200 


Percentage  total  number  Crustacea  Percentage  total  number  zooplankters 


FIGURE  3.41 


The  variation  in  the  contribution  of  Cladocera  to  the 
total  number  of  zooplankters  found  at  sites  along  the 
midline  of  the  lake  (one  from  each  sector)  in  March, 
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FIGURE  3.42 

Seasonal  variations  in  the  percentage  composition  of 
cptjs  t ace  an  zooplankton  at  the  HI  site  in  1-^73. 
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FIGURE  3.43  (1-3) 
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FIGURE  3.44 


Seasonal  variations  In  the  concentration  o£  total 
Crustacea  (excluding  nauplii)  observed  at  the  HI  site 
in  19  73. 


FIGURE  3.  46- 


Diagram  illustrating  the  average  depth  distribution 
of  the  common  protozoan,  species  observed  on  calm 
afternoons . 
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Diagram  illustrating  the  average  depth  distribution 
of  the  common  rotifer  species  observed  on  calm  afternoons. 
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FIGURE  3.48 


Diagrams  illustrating  specific  differences  in  the  vertical 
distribution  of  rotifer  species  at  sites  10  and  20  km 
south  of  the  Omo  River  delta  and  the  increase  in  rotifer 
diversity  at  the  site  closer  to  the  delta. 
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* — Sample  sites 

FIGURE  3.50 

Site  map  for  the  transect  of  vertical  hauls  carried 
out  on  23-2 4th  March,  1975  used  to  demonstrate  the 
vertical  distribution  of  the  common  zooplankton  species 
in  Figures  3.51  to  3.62. 


FIGURE  3.49 

Diagram  illustrating  the  average  depth  distribution  of 
the  common  crustacean  species  observed  on  calm 
afternoons . 
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FIGURE  3.51 


The  distribution  of  Ranhidlophrys  of  pallida  in  vertical 
hands  on  the  lake  transect  carried  out  on  23-24th  March, 
1975  (see  Figure  3.50). 


The  distribution  of  Vaginicola  sp  nov  in  vertical  hands 
on  the  lake  transect  carried  out  on  23-24th  March  1975  (see 
Figure  3.50) . 


The  distribution  of  Hexarthra  jenkinae  in  vertical  hands 
on  the  lake  transect  carried  out  on  23-24th  March,  1975 
(see  Figure  3.50). 


FIGURE  3.54 


AM 


The  distribution  of  Tropodi aptomus  banforanus  in  vertical 
hands  on  the  lake  transect  carried  out  on  23-24th  March, 


1975  (see  Figure 

3.50) . 

(a) 

Nauplii 

(b) 

Copepodites 

(c) 

Adults 

FIGURE  3.56 


The  vertical  distribution  of  Tropodlaptomus  banf oranus 
nauplii , copepodite  stages  I to  V and  adults  at  sites  4 
and  5 . 
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The  distribution  of  Mesocy clops  leuckarti  in  vertical 
hands  on  the  lake  transect  carried  out  on  23-24th  March, 
1975  (see  Figure  3.50) . 
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(b)  Adults 


FIGURE  3 . 58 


Stat  3 \ 


FIGURE  3.59 

The  distribution  of  Di aphanosonia  excisuin  in  vertical 
hands  on  the  lake  transect  carried  out  on  23-24th  March 
1975  (see  Figure  3.50). 
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FIGURE  3.60 


V*3S5 


FIGURE  3.62 

The  distribution  of  Hy alodaohni a b arb at a in  vertical 
bands  on  the  lake  transect  carried  out  on  23-24th  March, 
1975  (see  Figure  3.50). 
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The  results  of  a study  of  the  diel  vertical  migrations 
FIGURE  3.63  0f : 

(a)  Tropodl aptomus  banf oranus  copepodites  and 
adults  and 

(b)  Pi aphanosoma  exeisum  carried  out  near 
Lougech  Spit  in  22  m of  water. 

a)  TropoaiaoiorrtJS  ban  lor  arms  N o/ litre 


0 Diaofienosoma  excisom  , , . 
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FIGURE  3.64  to  FIGURE  3.66 

The  results  of  a study  of  the  diel  vertical  migrations 
of  the  copepodite  and  adult  stages  of  the  three 
common  copepods  carried  out  in  75  m of  water  3 km  NW 
of  Central  Island. 
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FIGURE  3.64 

Tropodi apt onus  banforanus 


FIGURE  3.65 

Thermo eye lop s hv alinus 


FIGURE  3.66 


Mesocyeloos  leuckarti 


FIGURE  3.67 

The  mean  depth  at  which  maximum  numbers  of  Raphidiophrys 
cf  pallida  were  found  between  08.00  and  17.00  hrs  (EAT). 
Data  has  been  combined  from  all  samples. 
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FIGURE  3.69 

The  mean  depth  at  which  maximum  numbers  of  3rachionu3 
plleatilis  were  found  between  08.00  and  17.00  hrs  (EAT) 
Data  has  been  combined  from  all  samples . 
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FIGURE  3.68 


T ime  ( EA.T.)  in  hours 
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The  mean  depth  at  which  maximum  numbers  of  Hexarthra 
jenkinae  were  found  between  08.00  and  17.00  hrs  (EAT). 
Data  has  been  combined  from  all  samples. 


FIGURE  3.71 


The  relationship  between  the  mean  depth  at  which 
maximum  numbers  of  Tropodi aptomus  banf oranus  were 
found  and  the  observed  sea  state  (line  fitted  by  eye). 
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A bivariate  plat  of  the  component  scores  of  sites  1 to  Sea  state 

45  (see  Table  3.3)  on  Principal  Component  I and 

Principal  Component  II  resulting  from  a principal 

component  analysis  carried  out  on  a correlation  matrix 

of  log  transformed  regressions  between  each  set  of 

variables . 


Two  examples  of  the  method  used  to  determine  the  egg 
development  rate  (D)  of  Mesocv  clotts  leuckarti. 


FIGURE  3.73 


The  relationship  between  egg  development  rate  (D  ) and 

O _ © T'OOoaaoKynus  o antoranus  • 

temperature  ( C)  for  Mesocyclops  leuckarti  and 

_ ....  , « " Mesocvcicos  leuckarti  O 

Tropodiaptomus  banf  oranus , 


FIGURE  3.75 


Variation  in  the  mean  length  of  Copepodite  stages  I-V 
and  adults  of  Tropodlaptomus  banf oranus  observed  at 
the  HI  site. 


FIGURE  3.76 

Variations  in  the  mean  length  of  the  copepodite  stages 
I-V  and  adults  of  Tropodlaptomus  banforanus  observed 
at  the  Outer  Buoy  site  on  various  dates  during  March 
and  April,  19  74. 
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Figures  and  Illustrations 


CHAPTER  4 


Weigh!  in  grammes 


FIGURE  4.1 

Showing  the  relationship  between  carapace  length  and 
weight  in  Carl  din a nilotica.  Weighted  geometric  mean 
linear  regressions  tor  mean  length  against  the  mean 
weight  of  each  mm  size  class  are  plotted  for  both  wet 
and  dry  weight. 


weight  in  Macrobrachiua  ni loti  cum , otherwise  as  for 
Figure  4.1.  f ~ 


Percentage  with  eggs 
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FIGURE  4.3 

Showing  the  relationship  between  carapace  length  and 
total  length  in  Caridina  nilotica  and  Macrobrachium 
niloticum.  The  geometric  mean  linear  regressions  have 
been  fitted. 


, Caridina 

(N  = 10) 

Macrobrachium 

(N=11) 

Macrobrachium 

(N  = 23) 


Showing  the  hatching  rate  of  eggs  in  one  collection  of 
Cari dina  nilotica  and  in  two  collections  of  Macrobrachium 
niloticum. 


Percentage  frequency 


FIGURE  4„o  Showing  monthly  changes  in  the  percentage  of  maturity 
stages  of  Carl dina  nilotl ca  at  Station  HI  between 
September  1972  and  July  1974.  The  monthly  sample  was 
taken  as  the  mean  of  all  standard  haul  metre  townet 
catches  made  in  that  month. 


CD 


1972  1973  1974 


Stages: 
— ~ HI 


V-VI 


80, 
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1972  1973  1974 

Showing  monthly  changes  in  the  percentage  of  maturity 
FIGURE  4.6  stages  of  Macrobrachime  ni loti  cum  at  Station  HI  between 
September,  1972  and  July,  1974.  The  monthly  sample  was 
taken  as  the  mean  of  all  standard  haul  metre  townet 
catches  made  in  that  month. 
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FIGURE  4.7 


Showing  changes  in  the  distribution  of  various  length 
classes  of  Carl  din  a nilotica  in  oblique  metre  townet 
catches  from  all  areas  of  the  lake  with  depth.  Mean 
density  per  100  m2  is  expressed  as  both  No/hr . above 
and  gm/hr.  below. 
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FIGURE  4.8 


Showing  changes  in  the  distribution  of  various  length 
classes  of  Macrobrachium  niloti cum  in  oblique  metre 
townet  catches  from  all  areas  of  the  lake  with  depth. 
Mean  density  per  1002m  is  expressed  as  both  No/hr. 
above  and  gm/hr.  below. 


Cartdtna  mkXica 


Macrocrachium  niloticum 


FIGURE  4.9 

Showing  the  vertical  zonation  of  the  maturity  stages  of 
Carl  dins  nilotlca  and  Maerobrachiua  niloticum  in  a 
series  of  horizontal  metre  townet  hauls  sampling  different 
depth  layers.  The  investigation  was  carried  out  In  the 
Longech  area  on  February  Sth  and  7th,  1975  at  a lake 
depth  of  ca  50  m when  the  midwater  scattering  layer  was 
situated  at  a depth  of  10  - 15  m.  Catch  per  effort  is 
expressed  in  ga/Thr.  above  and  No/hr.  below.  The  area 
of  each  bar  is  proportional  to  the  catch. 


Caridina  nitotics  Macrobrachium  niloticum 

Maturity  stages:-  II  III  IV  v-v l : II  ill  IV  V-Vl 


FIGURE  4.10 

Showing  diel  changes  in  the  vertical  distribution  of  the 
maturity  stages  of  Caridlna  nllotica  and  Macrobrachium 
niloticum  in  multiple  oblique  metre  townet  hauls.  The 
two  series  of  samples  illustrated  were  made  at  Longech 
on  7th  July,  1975  when  the  midwater  scattering  layer  was 
situated  at  a depth  of  15-25  m.  The  area  of  the  bars 
is  proportional  to  the  concentration  in  No/100  m3. 


(tU)  Midaa 


Caridina  miotic  a 


Macrobractvum  niioticum 


FIGURE  4.11 

Showing  dlel  changes  in  the  vertical  distribution  of  the 
maturity  stages  of  Caridina  nllotica  and  Macrobrachiua 
ni loti  cum  in  multiple  oblique  metre  townet  hauls.  The 
two  series  of  samples  illustrated  were  made  at  Longech 
on  7th  November,  1975  when  the  midwater  scattering  layer 
was  situated  at  a depth  of  5 - 10  m.  The  area  of  the  bars 
is  proportional  to  the  concentration  in  No/100  m’ . 
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FIGURE  4.12 
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Carapace  length  in  mm 


Mean  monthly  length  frequency  histograms  for  (a)  Cari dina 
nilotica  and  (b)  Macrobrachium  ni loti  cum  from  standard 
oblique  metre  townet  catches  at  Station  HI.  The  number  of 
hauls  taken  in  each  month  is  indicated  in  (a).  A standard 
haul  is  equivalent  to  a surface  area  of  7.85m2. 
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FIGURE  4.13 

Mean  monthly  length  frequency  histograms  for  Caridina 
nllotlca  from  standard  oblique  metre  townet  catches  in 
three  sectors  of  the  lake.  The  number  of  hauls  taken  in 
each  month  is  indicated.  A standard  haul  is  equivalent 
to  a surface  area  of  7.85  m"- . 
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FIGURE  4.14 

Mean  monthly  length  frequency  histograms  for  Macrobrachium 
niloticua  from  standard  oblique  metre  townet  catches  in 
three  sectors  of  the  lake.  The  number  of  hauls  taken  in 
each  month  is  indicated.  A standard  haul  is  equivalent 
to  a surface  area  of  7.S5  m- . 


FIGURE  4.15 


Showing  the  changes  in  the  mean  monthly  areal  density  of 
three  length  classes  of  Caridlna  nilotica  in  the  Central 
Sector  between  September,  1972  and  July,  1974.  Areal 
density  is  expressed  as  number  per  standard  oblique  metre 
townet  haul,  equivalent  to  a surface  area  of  7.85  m~ . 


FIGURE  4.16 

Showing  changes  in  the  mean  monthly  areal  density  of  three 
length  classes  of  Macrobrachlum  niloti cum  in  the  Central 
Sector  between  September,  1972  and  July,  1974.  Areal 
density  is  expressed  as  number  per  standard  oblique  metre 
townet  haul,  equivalent  to  a surface  area  of  7.85  m~. 


FIGURE  4.17 

Mean  monthly  total  areal  density  of  Maerobrachium 
alloticum  in  the  Central  Sector  between  September , 1972 
and  July,  1974.  Areal  density  is  expressed  as  numbers 
per  standard  oblique  metre  townet  haul,  equivalent  to  a 
surface  area  of  7.85  m*- . 


FIGURE  4.18 

Mean  monthly  total  areal  density  of  Carl dina  nilotlca 
in  the  Central  Sector  between  September,  1972  and 
July,  1974.  Areal  density  is  expressed  as  numbers  per 
standard  oblique  metre  townet  haul,  equivalent  to  a 
surface  area  of  7,85  m2 . 


Surface 


Depth  (m) 


■o 

0) 

■o 


*0  © 
V.  o 
o 01 
o 

© H 


m in  13 
o t'  ai 
O 05  © 
c4  H Q, 

Vt  cn 

4-» 

0)  +-> 

.a  3 o 
o a 

a 

<H  J3 

0] 
© 


O 

<H  <N 
O 


3 

a d 

© o i-» 

o a 

aJ  >» 

3*  aS  CO 

4-»  CQ 

O O pH 

j:  h (D 
CJ  O -M 

© a d 

a 

d -H 

© Ed  X 

•d  o 

H W (i 

<<  o a 
a 

d 4-»  d 


ca  © 
© 

(10  £ 
a i 
-h  d 
^ +j 
3 
O 


cn  m -o 


© d 

* o 

-H 
V 4J 
© d 
T3  Js 
3 

O TJ 


d 

= d 
© H 


am  13 

= t-  ® 

a>  © 
d tH  o, 
© 
'H 

O M -M 
© 03 

© n o 


a d 
© 


v a © 
© © 
O CO  +J 

■s  * 3 

© +*  -H 

m a 


a ^ 

o 

>» 
Ss  rH 
Cfl  © 
CQ  V 
© 

oj  a 


FIGURE  4.21 

Showing  the  cruise  track  of  H.V.  HALCYON  in  the  Southern 
Basin  during  June  , 1975  and  the  limits  of  the  "smoky 
traces"  recorded  by  the  Triton  equipment. 


Figures  and  Illustrations 

CHAPTER  5 


FIGURE  5.1 


Diagrammatic  vertical  section  of  Lake  Turkana  from  the 
margin  extending  offshore  to  a depth  of  ca  40m  to 
illustrate  the  zones  occupied  by  the  four  main  fi3fa 
communities.  The  three  subdivisions  of  the  pelagic 
community  are  also  shown. 
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FIGURE  5.2 

Illustrating  the  food  preferences  of  the  principal 
3pecies  of  fishes  in  Lake  Turkana. 
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FIGURE  5.5  Polypterus  bichir  (from  BOULENGER,  1907) 


FIGURE  5.7 

The  distribution  of  Heterotis  niloticus  in  Lake  Turkana.  Hatched  areas  indicate  where  the  species 
occurs  regularly  and  the  black  circles  show  where  individual  fish  have  been  recorded. 


FIGURE  5.9  Hyperopisus  bebe  (from  BOULENGER,  1907) 
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FIGURE  5.15  Hydrocynus  lineatus  (from  BOULENGER,  1907) 


FIGURE  5.16  Alestes  dentex  (from  BOULENGER,  1907) 


FIGURE  5.17  Alestes  baremose  (from  BOULENGER,  1907) 
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FIGURE  5.18  Alestes  nurse 
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FIGURE  5.19  Alestes  ferox  sp.  nov.,  the  holotype  an  adult  male  of  60mm  S.L. 


FIGURE  5.20a 

Semi-diagrammatic  representations  of  the 
anterior  portions  of  the  heads  of  three 
species  of  Alestes  drawn  in  lateral  view 
from  alizarin  preparations. 


FIGURE  5.22  Micralestes  acutidens 


FIGURE  5.23  Citharinus  citharus  (from  BOULENGER,  1907) 


FIGURE  5.25  Labeo  horie  (from  BOULENGF.R  !Q07'» 


FIGURE  5.24  Distichodus  niloticus  (from  BOULENGER,  1907) 


FIGURE  5.27  FIGURE  5.28 

Barbus  turkanae  sp.  nov.,  the  holotype,  a Barbus  werneri  (from  BOULENGER,  1907) 

specimen  of  38mm  S.L. 
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FIGURE  5.2t>  Barbus  bvnni  (trom  bUULtlNOhK,  iyu/> 
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FIGURE  5.29  Barilius  niloticus 
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FIGURE  5.30  Engraulicypris  stellae 
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FIGURE  5.31  Chelaethiops  bibie 
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FIGURE  5.33  Bagrus  docmac  (from  BOULENGER,  1907) 


FIGURE  5.34  Chrysichthys  auratus  (from  BOULENGER,  190/) 


FIGURE  5.35  Auchenoglanis  occidentals  (from  BOULENGER,  1907) 


FIGURE  5.36  Schilbe  uranoscopus  (from  BOULENGER,  1907) 


FIGURE  5.38  Clarias  Iazera  (from  BOULENGER,  1907) 


FIGURE  5.39  Heterobranchus  longifilis  (from  BOULENGER,  1907) 


FIGURE  5.40  Malapterurus  electricus  (from  BOULENGER,  1907) 


FIGURE  5.41  Synodontis  schall  (from  BOULENGER,  1907) 


FTOTTRF  S 4?  Svnndnntis  frnntnstjs  Tfrom  ROUT  FNOFR  1907T 


FIGURE  5.46 

Hemichromis  bimaculatus  (from  BOULENGER,  1907) 


mm 


FIGURE  5.47  Tilapia  zillii  (from  BOULENGER,  1907) 


FIGURE  5.48  Sarotherodon  niloticus  (from  BOULENGER,  1907) 


FIGURE  5.49  Sarotherodon  galilaeus  (from  BOULENGER,  1907) 


FIGURE  5.50  Haplochromis  rudolfianus  (from  GREENWOOD,  1974) 


FIGURE  5.52  Haplochromis  macconneli  (from  GREENWOOD,  1974) 


FIGURE  5.53  Tetraodon  fahaka  (from  BOULENGER,  1907) 
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FIGURE  5.55 

Young  stages  of  Alestes  baremose:  (a)  post-larva  of  7.5mm  T.L.;  (b)  post-larva  of  9.2mm  T.L.; 
(c)  post-larva  of  12mm  F.L.;  (d)  juvenile  of  15mm  F.L. 
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FIGURE  5.56 

Young  stages  of  Alestes  minutus:  (a)  post-larva  of  8.2mm  T.L.;  (b)  post-larva  of  10.5mm  F.L.; 
(c)  juvenile  of  13.4mm  F.L. 
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FIGURE  5.57  Alestes  ferox:  post-larva  of  12mm  F.L. 
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FIGURE  5.58  FIGURE  5.59 

Young  stages  of  Micralestes  acutidens  (a)  post-larva  of  8mm  F.L.;  Young  stages  of  Labeo  horie:  (a)  post-larva  of  7.5mm  T.L.; 

(b)  post-larva  of  9.7 „ F.L.;  (c)  juvenile  of  14mm  F.L.  (b)  juvenile  of  15.8mm  F.L. 
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FIGURE  5.62 

Young  stages  of  Chelaethiops  bibie:  (a)  post-larva  of  9mm  F.L.;  (b)  juvenile  of  15mm  F.L. 


FIGURE  5.63  Svndontis  schall;  larva  of  6.5mm  T.L. 
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FIGURE  5.64 

Young  stages  of  hates  niloticus  (from  HOPSON,  1969):  (a)  pro-larva  of  1.9mm  T.L.;  (b)  pro-larva 
of  3.0mm  T.L.;  (c)  post-larva  of  7.2mm  T.L.;  (d)  post-larva  of  13.0mm  T.L. 


Figures  and  illustrations 


CHAPTER  6 


FIGURE  6 . 1 

Showing  the  location  o£  Lake  Turkana  and  the  network  of 
cominuni cations  in  north-west  Kenya.  Key:  -4-  -4" 

international  frontier,  — _ tarred  roads,  — — — 
unsurfaced  roads  and  tracks. 


FIGURE  6.2b 

Bathymetric  chart  of  Lake  Turkana  showing  the  areas 
exploited  by  the  commercial  fishery,  sites  of  cooperative 
branches,  local  communications  etc. 
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FIGURE 


FIGURE  6.4 


Mesh  size  frequency  distributions  of  commercial  gillnets 
in  various  cooperative  areas.  Results  for  the  period 
Mareh-September , 1973  are  shown  on  the  left  and  results 
for  Feb ruary -March , 1975  on  the  right. 
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FIGURE  6 . IV  , I 

Part  of  Fish  Recorder's  data  sheet. 


stretched  mesh  (inches) 


FIGURE  6.5a 


Showing  the  results  of  as  analysis  of  gl liner  selectivity 
by  Holt* s method.  The  crosses  illustrate  the  relation- 
ship between  'sum  of  mean  selection  lengths'  and  ’sum  of 
adjacent  stretched  mesh  sizes'  for  various  species  of 
fish,  the  open  circles  show  the  relationship  between 
mean  retention  length  and  mesh  size. 


by  eye  to  results  for  the  5 inch  and  3 inch,  nets  at 
Kalakol.  Key:  0 5 inch  nets,  • 3 inch  nets.,  K = Kalakol 
(1974  value  from  J M Lock) , L = Lowarangak , E = Eliye, 

KF  = Koobi  Foora. 
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Labeo  horie  / Hydrocynus  forskali 


Weekly  values  of  catch  per  effort  (number/F/week)  for 
Hydro cynus  f orskali  derived  from  Fish  Recorder' 3 data 
and  plotted  for  each  cooperative  region  for  the  period 
May,  1972  - December,  1974.  Crosses  indicate  the 
closure  of  a cooperative  branch.  Large  isolated  peaks 
in  the  Herio  region  during  1974  are  the  result  of 
exploratory  fishing  offshore. 


FIGURE  5 . 5d 

Weekly  values  of  catcti  per  effort  (number/F/week)  for 
Citharinus  citharus  derived  from  Fish  Recorder's  data 
and  plotted  for  each  cooperative  region  for  the  period 
May,  1972  - December,  1974.  Crosses  indicate  the 
closure  of  a cooperative  branch. 


FIGURE  6.5g 

Weekly  values  of  catch  per  effort  (number/F/week)  for 
Barbus  bynni  derived  from  the  Ffsh  Recorder's  data  and 
plotted  for  each  cooperative  region  for  the  period  May, 
1972  - December,  1974.  Crosses  indicate  the  closure  of 
a cooperative  branch. 
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FIGURE  o.oh 

Weekly  values  of  catch  per  effort  (number/F/week)  for 
Lates  spp  derived  from  the  Fish  Recorder'3  data  and 
plotted  for  each  cooperative  region  for  the  period 
May,  1972  - December,  1974.  Crosses  indicate  the 
closure  of  a cooperative  branch. 
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FIGURE  6 . 5i 

Weekly  values  of  catch  per  effort  (number/F/week)  for 
Sarotherodon  spp  (including  a few  T i 1 ap i a zi 1 -1 ) derived 
from  the  Fish  Recorder's  data  in  the  Kerio  cooperative 
region  during  the  period  June,  19/2  - December,  1974. 


Figures  and  Illustrations 

CHAPTER  7 


FIGURE  7.3 


The  distribution  of  Ml cralsstes  acutidecs  in  foot  seine 
samples  collected  during  the  shore  survey.  Sampling 
stations  where  the  species  was  recorded  are  indicated  by 


FIGURE  7.2 

The  distribution  of  Alestes  nurse  in  foot  seine  samples 
collected  during  the  shore  survey.  Sampling  stations 
where  the  species  was  recorded  are  Indicated  by  open 
circles.  The  area  of  the  circle  is  proportional  to  the 


FIGURE  7.1 

The  distribution  of  Alestes  b aremose  fry  in  foot  seine 
samples  collected  during  the  shore  survey.  Sampling 
stations  where  the  species  was  recorded  are  indicated 


FIGURE  7,6 


The  distribution  of  Engraullcypris  stellae  in  foot  seine 
samples  collected  during  the  shore  survey.  Sampling 
stations  where  the  species  was  recorded  are  indicated  by 
open  circles.  The  area  of  the  circle  is  proportional 
to  the  number  of  fish  per  sample  (see  key) . Black  dot3 


the  species  was  recorded  are  indicated  by  open  circles. 
The  area  of  the  circle  is  proportional  to  the  number  of 
fish  per  sample  (see  key).  Black  dots  denote  zero  catch. 


The  distribution  of  Aplocheilicfathys  rudolfi an.ua  in 
foot  seine  samples  collected  during  the  shore  survey. 
Sampling  stations  where  the  species  was  recorded  are 
indicated  by  open  circles.  The  area  of  the  circle  is 
proportional  to  the  number  of  fish  per  sample  (see  key) . 


The  distribution  of  Synodontis  schall  fry  in  foot  seine 
samples  collected  during  the  3hore  survey.  Sampling 


The  distribution  of  Chelae thiops  bibie  in  foot  seine 
samples  collected  during  the  shore  survey.  Sampling 
stations  where  the  species  was  recorded  are  indicated  by 


open  circles.  The  area  of  the  circle  is  proportional 


FIGURE  7.12  The  distribution  of  Sarotherodon  niloticus  fry  in  foot 

seine  samples  collected  during  the  3hore  survey.  Sampling 
stations  where  the  species  was  recorded  are  indicated  by 
open  circles.  The  ares  of  the  circle  is  proportional  to 


The  distribution  of  Lates  spp  post  larvae  and  juveniles 
in  foot  seine  samples  collected  during  the  3hore  survey. 
Sampling  stations,  where  the  species  was  recorded  are 
indicated  by  open  circles.  The  area  of  the  circle  is 
proportional  to  the  number  of  fish  per  sample  (see  key) . 
Black  dots  denote  zero  catch. 


FIGURE  7,15 


Showing  the  location  of  beach  seine  samples  C • ) obtained 
during  the  shore  survey  and  the  sections  into  which  the 
data  have  been  combined  in  Table  7,1  a - j. 
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FIGURE  7.13 


FIGURE  7.14  7516  distribution  of  Tllapia  zlllii  fry  in  foot  seine 
samples  collected  during  the  shore  survey.  Sampling 
stations  where  the  3pecies  was  recorded  are  indicated  by 
open  circles . The  area  of  the  circle  is  proportional  to 
the  number  of  fish  per  sample  (see  key).  Black  dots  denote 
zero  catch. 


The  distribution  of  3 arotherodon  galllaeus  fry  in  foot 
seine  samples  collected  during  the  shore  survey.  Sampling 
stations  where  the  species  was  recorded  are  indicated  by 
open  circles.  The  area  of  the  circle  is  proportional  to 
the  number  of  fish  per  sample  (see  key)  . Black  dots  denote 
zero  catch.  o 
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Figures  and  illustrations 

CHAPTER  8 


Map  of  Lake  Turkana  showing  the  3urvey  grid  based  on 
10  x 10km  squares.  The  boundaries  between  the  three 
nain  sectors  are  indicated  by  bold  line3  and  sub-sectors 
are  demarcated  by  dashed  lines. 


FIGURE  8.2 


Showing  the  position  of  all  quantitative  bottom  trawl 
survey  stations.  The  inset  shows  the  Longech  area  in 
greater  detail. 


FIGURE  3.3 


(a)  The  frequency  distribution  of  catch  per  effort 
(kg/hr)  for  341  quantitative  bottom  trawl  tows  made 
during  the  present  survey;  (b)  Log.,-  (x  + 1) 
transformation  of.  the  frequency  distribution  with 


(a) 


(b) 


Mean  C.PE.  = 133  0 kg/hr 
S.D.  = ±antilogiQ  0-5082 
Chi2  = 55-25  for  34  D.F. 

Chi2o.oi(34)  = 56-06  Chi2  o.025(34)  = 51:97 
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FIGURE  8.4 

Analysis  of  catch  per  effort  data  (kg/hr)  for  all  specias 
of  fish  occurring  in  quantitative  bottom  trawl  catches , 
on  the  basis  of  depth  for  each  of  six  sub-sectors. 
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FIGURE  8.5 


Pie  diagrams  summarising  changes  in  the  distribution  of 
fish  with  depth  in  quantitative  bottom  trawl  catches  in 
each  of  the  three  main  sectors  of  Lake  Turfcaaa.  The 
area  of  each  circle  is  proportional  to  total  catch  per 
effort  in  kg/hr. 
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FIGURE  3.6 

Showing  seasonal  changes  in  catch  per  effort  (kg/hr)  in 
12  depth  zones  for  all  species  of  fish  caught  in  the 
central  area  of  Lake  Turkana  (grid  rows  H-0)  in 
quantitative  bottom  trawl  tows.  Results  for  the  Alii  a 
3 ay  area  (rows  B-K , columns  5-6)  at  depths  of  less  than 
15m  are  3hown  separately  before  the  main  series  of 
results  in  each  case.  Data  from  all  years  have  been 
combined . 
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FIGURE  S . 7 

Distribution  charts  showing  total  catch  per  eifort  ior 
all  species  at  ail  quantitative  bottom  trawl  stations 
during  (a)  the  pre-flood  season,  March  - June,  (b)  the 
flood  season,  July  - October  and  (c)  the  post-flood 
season,  November  - February.  Each  station  is 
represented  by  a circle  the  area  of  which  is 
proportional  to  catch  per  effort  in  kg/hr.  The  insets 
show  results  for  the  Longech  area  in  greater  detail. 


post -Hood  season 


FIGURE  8.8 

Distribution  charts  showing  catch  per  effort  of 

HvdrQCTPUfl  *~l 

imrSTlSriag  the  three  main  seasons.  Details  as  for 

Fig.  8.7. 
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FIGURE  8.9 

Distribution  charts  showing  catch  per  effort  of  Labeo 
horie  for  each  quantitative  bottom  trawl  station  during 

Details  as  for  Fig.  8.7. 


the  three  main  seasons. 
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FIGURE  $.10 

Distribution  charts  showing  catch  per  effort  of  Barbus 
bynni  for  each  quantitative  bottom  trawl  station  during 
the  three  main  seasons.  Details  as  for  Fig.  8.7. 


Ilood  season 


FIGURE  8.11 

Distribution  charts  showing  catch  per  effort,  of  Scfailbe 
uranos copus  for  each  quantitative  bottom  trawl  station 
during  the  three  main  seasons.  Details  as  for  Fig.  8.7. 


FIGURE  8.12 

Distribution  charts  showing  catch  per  effort  o f Bagrus 
b ay  a d for  each  quantitative  bottom-  trawl  station  during 
the  three  main  seasons.  Details  as  for  Fig.  8.7. 


FIGURE  8,13 

Distribution  charts  showing  catch  per  effort  of 
Chiysichthys  auratus  for  each  quantitative  bottom  trawl 
station  during  the  three  main  seasons.  Details  as  for 
Fig.  8. 7. 


FIGURE  8.14 

Distribution  charts  showing  catch  per  effort  of 
Svnodontis  schall  for  each  quantitative  bottom  trawl 
station  during  the  three  main  seasons.  Details  as  for 

Fig..  8.7. 


FIGURE  8.15 

Distribution  charts  showing  catch  per  effort  of  Lates 
longispinis  for  each  quantitative  bottom  trawl  station 
during  the  three  main  seasons.  Details  as  for  Fig.  8.7. 


Distribution  charts  showing  catch  per  effort  of  Lates 
nilotlcus  for  each  quantitative  bottom  trawl  station 
during  the  three  main  seasons.  Details  as  for  Fig.  8.7. 


FIGURE  8.17 

Distribution  charts  showing  catch  per  effort  of 
Hap loch romis  macconnell  for  each  quantitative  bottom  trawl 
station  during  the  three  main  saasons.  Details  as  for 
Fig.  8.7. 
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FIGURE  8.18 


Echo  trace  recorded  on  a line  from  Longech  Spit  to  Central 
Island  at  a lake  depth  ranging  from  37  to  44m  showing  the 
midwater  scattering  layer  situated  at  a depth  between 
17  and  23m. 


Showing  the  distribution  of  Hydro cvnus  iorskalii  in 
tows  maae  in  the  surface  layers  during  the  Boris 
mxdwater  trawl  survey,  September  - November  1975.  The 
area  of  each  circle  is  proportional  to  catch  per  effort. 
A black  dot  indicates  zero  catch. 


FIGURE  8.20 

Contours  at  3m  intervals  showing  the  depth  at  which 
the  midwater  scattering  layer  was  situated  during  the 
Boris  midwater  trawl  survey , late  September  - 
early  November  1975.  Trawl  stations  are  indicated 
by  the  black  dots. 


Showing  the  position  of  Boris  midwater  trawl  survey 
stations . 


Showing  the  distribution  of  Alestes  minutus  in  tows  made 
in  the  aidwater  scattering  layer  during  the  Soris  midwater 
trawl  survey,  September  - November  .1975,  Details  as  for 
Fig.."  8. 21. 


FIGURE  8.23 

Showing  the  distribution  of  Alestes  f erox  in  tows  made 
in  the  midwater  scattering  layer  during  the  Boris  midwater 
trawl  survey,  September  - November  1975.  Details  as  for 
Fig.  3.21. 


trawl  survey,  September  - November  1975.  Details  as  for 
Fig.  8.21. 


FIGURE  8.27 


Showing  the  distribution  of  Synodontis  schall  in  tows 
mad©  is  the  aidwater  scattering  layer  during  the  Boris 
midwater  trawl  survey,  September  - November  1975.  Details 

as  for  Fig.  3.21. 


Showing  the  distribution  of  Bagrus  bay ad  in  tows  made  in 
the  aidwater  scattering  layer  during  the  Boris  midwater 
trawl  survey,  September  - November  1975.  Details  as  for 
Fig.  8.21. 


Showing  the  distribution  of  Schilbe  uranosccpus  in  tows 
made  in  the  aidwater  scattering  layer  during  the  Boris 
midwater  trawl  survey,  September  - November  1975.  Details 
as  for  Fig.  8.21. 


FIGURE  8.2 


FIGURE  8.42 

Showing  the  variation  of  total  catch  in  oblique  frame; 
trawl  samples.  Details  a&.-£or  Fig.  8.36. 
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Showing  the  distribution  of  Lates  nl loti cus  and  Sarotherodon 
niloticus  in  Boris  midwater  trawl  catches  both  on  the 
surface  and  in  the  midwater  scattering  layer.  The  areas  of 
the  circles,  which  represent  h.  niloticus , are  proportional 
to  catch  per  effort.  The  black  triangles  indicate  stations 
which  single  S_.  niloticus  were  caught  and  the  black  dots 


denote  zero  catch. 


Showing  the  distribution  of  hates  longispinis  in  tows 
made  in  the  midwater  scattering  layer  during  Boris 
midwater  trawl  survey,  September  - November  1975.  Details 
as  for  Fig.  8.21. 


FIGURE  8.30 

Illustrating  the  frame  trawl  used  during  the  present 
investigations.  (a)  front  view;  (b)  side  view. 

T = transducer,  W = depressor. 


FIGURE  8.31 


Showing  the  vertical  zonation  of  various  species  of 
fishes  and  prawns  in  a series  of  horizontal  frame  trawl 
tows  made  in  different  depth  layers  in  the  Longech  area 
at  a lake  depth  of  ca  30m  during  April  and  May  1974.' 
Catch  per  effort,  represented  by  the  width  of  the  bars, 
is  shown  in  gm/hr  above  and  N’o/hr  below.  The  midwater 
scattering  layer  was  situated  at  a depth  of  10-18m. 
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FIGURE  8,32 
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Showing  the  vertical  zonation  of  various  fish  in 
horizontal  frame  trawl  hauls  in  the  Longech  area  during 
July  and  August  1975  when  the  midwater  scattering  layer 
was  situated  at  a depth  of  12—20m.  Otherwise  as  in 

Fig.  8.31.  ® 
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FIGURE  8.33  „ 


Showing  the  vertical  zonation  of  various  species  of 
fish  and  prawns  in  horizontal  hauls  in  the  Longech  area 
during  the  period  September  ® December  at  lake  depths 
of  under  30m.  The  midwater  scattering  layer  was  situated 
at  a depth  of  4-10m.  Otherwise  as  in  Fig.  8.31. 
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FIGURE  8.34 


Showing  the  vertical  zonation  of  various  species  of  fish 
and  prawns  in  horizontal  frame  trawl  hauls  in  the 
Longech  area  during  the  period  September  - December  1973  at 
lake  depths  greater  than  30m.  The  midwater  scattering 
layer  was  situated  at  a depth  of  4-10m.  Otherwise  as  in 
Fig.  8.31. 
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FIGURE  8.35 


Showing  diel  changes  in  the  vertical  zonation  of  various 
species  of  fish  and  prawns  in  a series  of  horizontal 
frame  trawl  hauls  made  in  different  depth  layers  and 
repeated  five  times  during  a 24hr  period.  The  sampling 
station  was  situated  in  the  Longech  area  at  a depth  of 
27m  and  during  the  daytime  the  midwater  scattering  layer 
occurred  at  between  13  and  18m.  Catch  per  effort  is 
represented  by  the  width  of  the  bars. 


FIGURE  8.38 

Skewing  the  distribution  of  Barbus  turkanae  in  obliquew 
frame  trawl  samples,.  Details  as  for  Fig.  8.36. 


FIGURE  8.37 

Showing  the  distribution  ox  Alestes  mlnutus  in  oblique 
frame  trawl  samples.  Details  as  for  Fig.  8.36. 


Showing  the  distribution  of  Alestes  f erox  in  oblique  frame 
trawl  samples.  Sampling  stations  are  represented  by  the 
open  circles  the  area  of  which  is  proportional  to  catch  per 
effort.  A black  dot  indicates  zero  catch. 


FIGURE  8,41 

Shoring  the  distribution  of  Haalochromis  maeconneli  in 
oblique  frame  trawl  samples.  Details  as  for  Fig.  8.36. 


FIGURE  8.40 


Showing  the  distribution  of  Lates_  longlsnlnis  in  oblique 
frame  trawl  samples.  Details  as  for  Fig.  8.36. 


FIGURE  8.39 

Showing  the  distribution  of  Bagrus  bay ad  in  oblique 
frame  trawl  samples.  Details  as  for  Fig.  8.36. 
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FIGURE  8.43 


Snowing  the  openiag/closing  metre  townet  (a)  furled, 
(b)  fishing  and  (c)  throttled.  D = double  trip  unit, 

T = transducer,  W = depressor  and  DL  line  to  drogue. 


FIGURE  8.44  Showing  the  vertical  zonation  of  pelagic  fishes  and  prawns 
la  a series  of  horizontal  metre  townet  hauls  sampling 
different  depth  layers.  The  investigation  was  carried 
out  is  the  Longech  ares  on  February  6th  and  7th,  1975  at 
a lak©  depth  of  ca  and  themidwater  scattering  layer 
was  situated  at  a depth  of  10- 15m.  Cateh  per  effort  is 
expressed  In  mg/lOOm-3  above  andin  No/lOOm^  below.  The 
area  of  each,  bar  is  proportional  to  catch. 
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FIGURE  8.45 

Showing  the  vertical  distribution  of  pelagic  forms  on  a 
lake  transect  running  from  Longech  Spit  to  Oryx  Point, 
Alii  a 3 ay  during  February  1975.  Values  of  catch  per 
effort  for  the  multiple  oblique  metre  townet  samples  are 
expressed  in  mg/10Om3  (right)  and  No/100m3  (left).  The 
area  of  each  bar  is  proportional  to  catch.  Results  are 
presented  for  (a)  fishes,  (b)  Macrobrachlum  niloticun  and 
(c)  Caridina  nilotica.  ~ ~ 
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tGC.SE  8.4?  Showing  diel  changes  in  Che  vertical  distribution  of  fishes 
and  prawns  in  multiple  oblique  metre  townet  hauls.  The  two 
series  of.  samples  illustrated  were  made  between  14.40  and 
17.15  hrs  (day)  and  between  19.20  and  21.16  hrs  (night)  on 
7th  November  1975  when  the  midwater  scattering  layer  was 
situated  at  a depth  of  5— 10m  in  the  sampling  area  off 
Longech.  The  width  of  the  bars  is  proportional  to  the  areal 
density  in  No/m^  for  each  depth  zone. 


As  Fig.  8.47  but  based  on  samples  collected  at  Longech  on 
7th  July,  1975  when  the  miawater  scattering  layer  was 
situated  at  a depth  of  from  15  to  23m. 
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FIGURE  8.49 

Showing  the  distribution  of  post-larval  Hy drocynus  f orskalii 
in  oblique  metre  townet  samples  during  (a)  the  early  flood 
season,  June  - July,  (b)  the  main  flood  season,  August  - 
October  and  (c)  the  remaining  months  of  the  year,  November  - 
May.  The  area  of  the  open  circles  is  proportional  to  catch 
per  effort  in  numbers  per  standard  haul  and  the  black  dots 
represent  zero  catch. 
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FIGURE  8.50 

Showing  the  distribution  of  post-larval  Alestes  b arsmose 
in  oblique  metre  townet  samples.  None  was  caught  during  the 
period  November  - May.  Details  as  for  Fig.  8.49. 
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FIGURE  8.51 

Showing  the  distribution  of  Alestes  minutus  of  over  15mm 
F.L.  in  oblique  metre  townet  samples.  Details  as  for 
Fig.  8.49. 
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FIGURE  8.52 

Showing  the  distribution  of  Mlcralestes  acuti dens  in 
oblique  metre  townet  samples.  Details  as  for  Fig.  8.49.  ( 


June  - July  August  - October  November  - May 


FIGURE  8. 53 

Showing  the  distribution  of  post-larval  Labeo  horie  in 
oblique  metre  townet  samples.  Details  as  for  Fig.  8.49. 
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FIGURE  8.54 

Showing  the  distribution  of  Engrauli cypris  stellae  in 
oblique  metre  townet  samples.  Details  as  for  Fig.  8.49 
except  that  zero  catch  is  denoted  by  a black  triangle. 


FIGURE  8.55 

Showing  the  distribution  of  Chelaethlops  blbie  in 
oblique  metre  townet  samples.  Details  as  for  Fig.  8.49. 
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FIGURE  8.56 

Shewing  the  distribution  of  post-larval  Synodontis  s eh all 
in  oblique  metre  townet  samples.  Details  as  for  Fig.  8.49. 
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FIGURE  8.57 

Showing  the  distributions  of  the  young  stages  of  three 
species  of  silurifor®  fish  in  all  oblique  metre  townet 
samples.  ^ = Schilbe  uranos conus  of  30-4Qmm  F.L. , 

■ = Bagrus  bay ad  of  30-40mm  F.L.  and  • = Carysichthys 
auratus  of  under  30mm  F.L.  The  small  black  dots  denote  zero 


catch  for  these  species. 


Chrysichthys  auratus  < 3 cm  • 


FIGURE  8.58 

Shewing  the  distribution  of  post-larval  Lates  spp  in  oblique 
metre  to'roet  samples.  Details  as  for  Fig.  8.49. 


FIGURE  8.59 

Showing  the  distribution  of  Macrobrachium  nilotlcum  in 
oblique  metre  townet  samples.  Detailsas  for  Fig.  8.49. 
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FIGURE  8.60 

Showing  the  distribution  of  Caridina  ailotlea  in  oblique 
metre  townets  samples.  Details  as  for  Fig.  8.49. 
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FIGURE  8.61 
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Showing  mean  areal  densities  (in  gm/lOOnr)  of  fishes  and 
prawns  based,  on  oblique  metre  townet  data  for  each  10m  depth 
zone  in  the  three  matin  sectors  of  the  lake. 
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depth  of  13-19m.  A detailed  analysis  of  catch  is 
provided  in  Table  8.24. 


FIGURE  8.62 

II 

Showing  mean  catch  per  effort  (in  kg/lOOm  net/night),  ° 
combined  for  a graded  fleet  of  glllnets  ranging  in  stretched 
mesh  size  from  2 inches  to  10  inches,  for  various  species 
of  fish  caught  at  four  sampling  stations  in  the  Longech 
area  during  February  - June  1974.  The  stations  lay  on  a 
transect  running  from  shallow  (9m)  to  deeper  (25m)  water 
intersecting  the  scattering  layer  which  was  situated  at  a 
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FIGURE  8.63 


Summarising  the  results  of  experimental  fishing  with 
surface  set  2$  - 3$  inch  stretched  mesh  gillnets  from 
sampling  stations  throughout  the  lake.  Data  for  the  three 
mesh  sizes  have  been  combined  and  the  area  of  each  pie  is 
proportional  to  total  mean  catch  per  effort  (kg/lOOm 
net /night) . 


FIGURE  8.64 


Block  diagram  of  the  acoustic  survey  system  oc 

RV  HALCYON. 


ECHO  SOUNDER  UNIT 


SIGNAL  PROCESSING  UNIT 


FIGURE  8.65 

The  receiver  unit  in  the  acoustic  system  and  its  functions. 


Peak  Amplitude 


The  outline  of  a fish  echo  signal  monitored  at  the  PCU 
showing  the  dependence  of  cycle  counts  on  the  counting 
threshold  as  a function  of  the  signal's  peak  amplitude. 


FI  GHEE  8.67 

The  survey  area  within  the  10  a contour  of  Lake  Turk an a , 
and  anchorages  (jO  used  during  the  survey. 


FIGURE  8.68 


Cruise  tracks  of  the  four  lakewide  acoustic  surveys . 


FIGURE  8.69 

MS21  paper  record  of  the  typical  vertical  distribution 
in  Lake  Turkana,  showing  the  range  gates  sampled  by  the 
signal  processing  equipment. 
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The  esses  (and  one  standard  deviation)  of  the  target 
strengths  of  a length  range  of  live  Bag rug  bay ad. 
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FIGURE  8.70 

The  relationship  between  shoal  counts  and  fish  length 
vhen  cmsrtiag  single  targets  with  the  cycle 
discrimination  number  and  amplitude  threshold  normally 
used  during  surveys. 
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FIXTURE  8.72 

Target  strength-length  relationships  for  four  species 
of  fish. 


FIGURE  8 „ 73 


05 

(X 


e 

g 

'6 

£ 


CD 

*o 


08 

c 

0* 

u> 

</) 


as 

o> 


Target  strengths  of  three  targets  (table  tennis  ball 
(O)  > trawl  float  (— ) and  plastic  football  (#)), 
showing  the  effect  of  range  on  these  measurements. 
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FIGURE  8.74 

The  relationship  between  echo  integrals  and  catch  rates 
from  the  same  demersal  population,  used  to  quantify  the 
acoustic  survey  data,  giving  mean  and  standard 
deviation  for  each  set  of  co-ordinates. 
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FIGURE  8.75 

Fish  echoes  within  the  4 m bottom  following  gate  in 
75  m of  water,  with  one  source  of  error  encountered 
during  the  acoustic  surveys  - a reverberating  echo  from 
a volcanic  fissure. 


FIGURE  8.76 
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FIGURE  8177 

Relative  density  distributions  of  the  total  demersal 
pupulation  from  the  analysis  described  on  page 


FIGURE  8.79 


Relative  density  distributions  of  the  midwater 
scattering  layers,  (N.B.  The  low  density  area  to  the 
north  of  North  Island  in  November  1974  is  probably  an 

artifact  . 


The  depth  distribution  of  the  midwater  scattering  layer 
during  the  acoustic  surveys  in  m from  the  lake  surface. 
Areas  in  which  this  population  merged  with  the  demersal 
population  are  hatched. 
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FIGURE  8.80 

Map  showing  local  place  names  and  position  of  springs. 
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FIGURE  9,1 
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Showing  changes  in  the  catch  per  effort  (No/hr)  of 
different  length  classes  of  Hydro cyn us  forskalll  in 
bottom  trawl  catches  with  depth.  All  data  for  the 
Central  Sector  of  the  lake  collected  during  the 
present  survey  have  been  combined. 
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FIGURE  9.2 

Monthly  length-frequency  his.tograms  for  all  Hydrocynus 
forskalii  recorded  in  trawl  catches  from  the  Longech 
area  of  the  lake  during  the  period  June  1972  to 
February  1974. 
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FIGURE  9.5 


Alestes  baremose:  length-frequencies  of  66  fish  caught 
in  the  Boris  midwater  trawl  during  October  - November1 
1975.  The  number  of  fish  in  each  length  class  is 


a - x along  which  measurements  were  taken.  Js  = 1st 
February  ring;  _c  = let  August  ring;  ^ = 2nd  February 
ring;  e_  = 2nd  August  ring;  f = 3rd  February  ring; 

£ = 3rd  August  ring;  h = 4th  February  ring,  i_  = 4th 
August  ring. 
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FIGURE  9.3 


Length- frequencies  of  7822  Hydro cvnus  forskalii  of 
both  sexes  combined  from  bottom  and  midwater  trawl 
samples  made  in  all  areas  of  the  lake  during  the  period 
May  1972  to  August  1973. 


Percentage  frequency 


1973 


EE 

. 1972 


FIGURE  9.6 


Monthly  length- frequency  histograms  of  male  Alestes  baremosa  caught'  (a)  in  gillnet  samples 
(fish  predominantly  > 20  as  F.L.)  and  (b)  in  beach  seine  samples  (chiefly  < 20  cm  F.L. ) in 
the  Longech  area  between  February  1974.  and  November  1975.  Percentage  frequencies  have  been 
calculated  separately  for  the  two  types  of  gear,  and  instances  where  the  distributions 
overlap,  at  around  20  cm,  are  indicated  by  double  hatching.  The  total  number  of  fish  in 
monthly  samples  is  shown  in  the  top  left  corner  of  each  panel  for  seine  net  catches  and  in  the 
top  right  corner  for  gillnet  catches.  The  different  patterns  relate  to  particular  year  classes 
(see  hey)  . * — - - 
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FIGURE  9.7 

Monthly  length-frequency  histograms  for  female  Alestes 
baremose  from  the  Longech  area.  Details  as  for 


Figure  9.6. 
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FIGURE  9,8 

Monthly  histograms  showing  percentage  length- frequencies 
of  male  and  female  Alestes  baremose  caught  by  gillnets 
in  north  and  north-easterly  areas  of  the  lake  during 
June-October  1974  and  June-August  1975.  Different  patterns 
denote  year  classes  (see  key)  . The  total  number  of  fish 
in  the  monthly  samples  is  indicated  in  each  panel. 
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FIGURE  9.9 

Monthly  length- frequency  histograms  of  Alestes  baremose 
obtained  from  beach  seine  catches  in  the  Longech  area 
between  January  and  December  1973.  Details  as  for 
Figure  9.8. 


FIGURE  9.10 


Showing  the  pattens  of  growth  in  male  Alestes  baremose 
obtained  by  plotting  all  length-for- age  data  derived 
from  the  length- frequency  histograms  (see  Tables  9.19 
and  9.21),  together  with  a fitted  von  Bertalanffy  curve. 


AUG  NO/  FEB  MAY 


AUG  NOV  FEB  MAY  AUG  NOV  FEB  MAY  AUG  NOV  FEB  MAY 
1 2 3 

Age  m years 


AUG  VO'/  FEB  MAT  AUG  VOV 

4 5 


12  3 4 5 

Age  m years 


50 


£ 

y 


3 

d5 


40 


30 


20 


FEMALES 

^-^MALES 


2 3 4 5 

Age  m years 


FIGURE  9.12 

Comparing  the  computed  von  Bertalanffy  growth  curves 
for  male  and  female  Alestes  baremose . 
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Catch  per  effort  (as  numbers  per  haul)  of  young  Labeo 
horie  in  foot  seine  catches  (zero  values  shown, 
blanks  indicate  no  data) . 
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FIGURE  9.20 


The  near!  retention  length  of  Barbus  bvnnl  (F.L.  in  cm) 
caught  in  gillnets  of  various  stretched  mesh  sizes. 
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FIGURE  9.21 


500 


Combined  length-frequencies  of  Barbus  bynni  examined 
during  the  present  studies  from  ail  types  of  gear. 
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FIGURE  9.22 

Showing  the  variation  of  mean  catch  per  effort  (in 
No. /hr)  for  10  cm  length  groups  of  Barbus  bynnl  in 
bottom  trawl  catches  with  sampling  depth.  Data  have 
been  analysed  separately  for  each  main  sector  of  the 
lake.  Catch  per  effort  is  plotted  on  a linear  scale 
NS  = no  sample. 
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FIGURE'  9.23 


As  Figure  9.22  but  with  catch  per  effort  in  kg/hr 
plotted  on  a linear  scale. 
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FIGURE  9.24 

Seasonal  changes  in  the  depth  distribution  of  Barbus 
bynni  combining  data  from  all  bottom  trawl  catches  for 
all  size  groups.  Mean  catch  per  effort  in  kg/hr  for 
each  depth  zone  is  shown  for  three  4-monthly  periods. 


Showing  the  mean  catch  per  effort  (kg/100  m aet/night) 
of  Barbus  bynni  for  the  combined  catches  of  2i , 3 and 
3i  inch  gillnets  set  in  various  localities  throughout 
the  lake.  The  area  of  the  open  circles  is  proportional 
to  catch  per  effort  at  a sampling  station  and  a black 
dot  indicates  zero  catch. 


Mean  catch  per  effort  of  Barbus  bvnnl  in  combined  fleets 
of  5 and  6 inch  gillnet.  Details  as  for  Figure  9.25. 


indicate  zero  catch. 
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FIGURE  9.27 


Monthly  length-frequency  histograms  for  Barbus  bvnni 
(both  sexes)  combining  data  from  all  trawl  catches.  In 
certain  months  the  year  classes  which  prominent  modes 
reDresent , are  indicated. 
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FIGURE  9.29 


Monthly  length-frequency  histograms  for  Alestes  ferosc 
sampled  by  metre  townet  combining  data  from  all  areas 
and  all  years . 
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Monthly  length- frequency  histograms  for  male  and  female 
Alestes  ferox  obtained  in  trawl  samples  from  the 
Longech  area  of  the  lake  over  a 13  month  period. 
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FIGURE  9.32 


Fork  length  I mm) 


Monthly  length- frequency  histograms  for  Alestes  minutus 
combining  data  for  all  metre  townet  samples.  The  number 
of  fish  in  monthly  samples  is  shown  in  brackets. 
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FIGURE  9.33 

Length- frequency  histograms  for  Engraullcypris  stellae 
collected  during  a lakewide  cruise  in  July  1974.  Data 
have  been  combined  for  (a)  Northern  Sector  (b)  Central 
Sector  and  ( c)  Southern  Sector.  The  number  of  fish 
sampled  in  each  sector  is  shown  in  brackets. 
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FIGURE  9.36 

Showing  seasonal  changes  in  the  numbers  of  different 
growth  stages  of  Engrauli cypris  stellae  caught  per 
standard  oblique  metre  townet  haul  at  Station  HI,  ca 
2km  north  of  Central  Island  at  a lake  'depth  of  80  m. 

O 10  mm  F.L.  ; * = 10-20  mm  F.L.  ; 

^ — = 20  mm  F.L. 


Fork  length  (mm) 

FIGURE  9.34  Showing  changes  in  length-frequency  distribution  with 
lake  depth  in  Engrauli cyp ris  stellae . Data  from  all 
oblique  metre  townet  samples  for  each  depth  zone  in 
the  Central  Sector  of  the  lake  have  been  Incorporated 
in  the  analysis.  The  number  of  fish  for  each  zone  is 
shown  in  brackets. 
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Figures  and  Illustrations 


CHAPTER  10 


Plate  10.1  Embryological  and  larval  development  of  Sgnodontis  schall 


A.  20  minutes  after  fertilisation  showing  outer 
sculptured  gelatinous  lager.  Diameter =2.2  mm. 

B.  The  first  blastomere,  lhr  30  min  after 
fertilisation. 

C.  and  D.  Division  of  blastomere,  at  approx- 
imately 2hrs. 

E.  Head  and  tail  folds  at  8hrs. 

F.  Embryo  at  18hrs,  2.8mm  in  length.  Head 
and  tail  folds  prominent.  Somites  visible. 

G.  Embryo  at  20hrs.  Caudal  region  free  from 
yolk  sac. 


G.  Larva  breaking  through  perivitelline 
membrane. 

I.  Lateral  view  of  larva  at  27hrs.  TL.  =3. 8mm. 

J.  and  K.  Larva  at  33hrs.  Eye  pigmented  and 
slight  pigmentation  in  caudal  region. 

L.  45hrs.  TL.=4.3mm.  Barbel  buds  develop- 
ing. 

M.  Larva  at  four  and  half  days.  Showing  food 
in  gut. 

N.  Dorsal  view  of  postlarva  at  6 days. 
TL.  =6. 8mm. 
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FIGURE  10.3 


Distribution  of  Bagrus  bay  ad  with  relation  to  depth. 
Numbers  of  fish  of  a particular  size  group  caught 
per  hour  of  trawling  in  each  of  nine  depth  zones , have 
been  expressed  as  a percentage  of  the  summated  catch  per 
effort  from  all  depth  zones  for  that  size  group  (see 
Table  7)  . 
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ro  of  Lake  Turkana  showing  the  subdivision  into  the 
iree  main  sampling  sectors. 
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FIGURE  10.2 


Mean  lake-wide  catch  of  Bagrus  bay ad  with  the  bottom 
trawl  for  the  period  May  1972  to  July  1974.  Catch  per 
effort,  in  kilograms  per  hour  of  trawling,  is  given 
for  nine  depth  zones. 


FIGURE  10,4 


Seasonal  fluctuations  in  the  bottom  trawl  catch  rate 
of  Bagrus  bay ad  in  water  of  less  than  40  metres  in  the 
western  Central  sector  between  April  1973  and  March  1974. 


FIGURE  10.6 

Length  frequency  histograms  of  all  male  and  female 
Bagrus  bay  ad  caught  by  the  bottom  trawl  in  the  Longech 
area  in  March  and  July  1973. 
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10  20  30  40  50  Length  frequency  distribution  of  3agrus  bavad  caught 

at  the  monthly  offshore  bottom  trawl  station  in  the 
Fork  length  in  cm  Longech  area,  between  September  1972  and  May  1974. 

Numbers  of  fish  in  each  cm  length  group  are  expressed 
as  a percentage  of  the  total  caught  each  month, 
excluding  fish  larger  than  45  cm.  The  1972  (dark 
shaded)  and  1973  ( crosshatcfaed)  year  classes  are 
indicated . 


FIGURE  10.9  Observed  growth  of  Bagrus  bayad  up  to  2&  year's  of  age. 

, Bata  from  four  year  classes  have  beers  combined  and 
40  mean  lengths  have  been  plotted  against  age. 
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Von  Bertalanffy  growth  curve  of  Bagrus  bay  ad  up  to 
10  years  (•  = fitted  values).  Observed  growth  over 
the  first  2j  years  is  also  included  (O  = observed 


FIGURE  10.14 


Seasonal  changes  in  the  maturity  of  three  length  groups 
of  female  Bagrus  bay ad  from  the  Longech  area,  combining 
two  years  data. 


FIGURE  10.13 

Seasonal  changes  in  the  maturity  of  three  length  groups 
of  male  Bagrus  bay ad  from  the  Longech  area,  combining 
two  years  data. 
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Logarithmic  plot  of  egg  number  on  fork  length  in 
Bagrus  bay ad . A regression  line  has  been  fitted  to  the 
data  (log  egg  number  = 2.373  (log  fork  length  cm) 

+ 0.0857) 10  10 
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Fork  length  predator  In  cm  DEPTH  ZONES 


FIGURE  10.20 


Graph  of  the  relationships  between 
predator  and  prey  lengths.  40%  of 

predator  length  (—  ,)  and  the 

regression  of  Alestes  spp,  total 
length  (Y  = 2.85  +"'o.046X), 
Baploefaromis  macconneli , total 
length,  (Y*  = T.ll  -To.OlX)  and 
Bagrus  b ay  ad , fork  length 
(Y  = 2.34  + 0.22X)  on  predator 
length  are  also  shown. 

B_,_  bay  ad;  • Alestes  spp ; 0 

H.  aacconneli. 


FIGURE  10.18 

Changes  in  the  proportion  of  fish  in  the  diet  of  mature 
Bagrus  bay ad  with  increasing  size.  Points  scored  for 
fish  are  expressed  as  a percentage  of  the  total  food 
points  allotted  In  each  two  cm  length  group,  combining 
all  data  collected  in  the  Longech  area  between  May  1972 
and  July  1974. 
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FIGURE  10.19 

Changes  in  the  relative  proportion  of  fish  species  in 
the  diet  of  Bagrus  bavad  with  depth.  Points  scored  by 
each  species  are  expressed  as  a percentage  of  the 
total  fish  points  allotted  in  each  depth  zone, 
combining  all  data  collected  between  May  1972  and 
July  1974. 


Diurnal  variation  in  the  catch  rate  of  bagrus  bayad  with 
the  bottom  trawl  at  a station  in  80  metres  of  water  in 
the  Longech  area,  during  July  1974. 
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Percentage  frequency 


V. 


Comparing  the  percentage  length  frequency  histograms  of 
Bagrus  bay  ad  caught  by  bottom  trawling  and  longliniag,  In 
water  deeper  than  50  metres , in  the  Longech  area  during 
January  1974.  (n  = sample  size). 


FIGURE  10.25 

Longllne  catches  of  Bagrus  bavad,  recorded  at  Namadak. 

All  fish  were  caught  in  the  Central  sector,  and  mean  catch 
per  effort  (kilograms  fresh  weight  per  100  hooks)  is  given 
for  a 20  week  period. 
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Commercial  catch  of  Bagrus  bayad  recorded  at  seven  FIGURE  10.26 

co-operatives.  Catch  is  given  as  mean  number  of  fish 

sold  per  fisherman  per  week  over  the  period  July  1972  to  (continued)  Commercial  catch  of  Bagrus  bayad 

December  1974.  2 — ~ 


FIGURE  10,28 


Length  frequency  distribution  of  all  Chrysichthvs 
auratus  caught  by  bottom  trawling  in  the  Longecb  area 
during  November  and  December  1S72. 


FIGURE  10.27 

Showing  the  position  of  stations  where  the  less  commonly 
recorded  silurid  species  were  caught. 
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FIGURE  10.29 

Arithmetic  plot  of  egg  number  on  fork  length  in 
Chryslchthys  auratus . 
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Length  frequency  histograms  of  all  male  and  female 
FIGURE  10  3o  Seftilbe  uranos copus  caught  by  bottom  trawling  in  the 
Longest!  area  during  April  1973.  Numbers  in  each  cm 
length  group  have  been  expressed  as  a percentage  of  the 
total  sample  (sample  size  : females  195,  males  26). 
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FIGURE  10.31 

Length  frequency  histograms  of  male  and  female  Schilbe 
uranoscoous  caught  by  frame  trawling  in  the  Longech  area 
during  April  1974,  Numbers  in  each  cm  length  group 
have  been  expressed  as  a percentage  of  the  total  examined 
(sample  sizes  : females  38,  males  30). 


Frequency 


FIGURE  10  32  Length  frequency  distribution  of  Scfallbe  uranos copus 

caught  by  the  bottom  and  frame  trawls  in  the  Longech  area 
between  July  1973  and  June  1974.  Males  and  females  have 
been  plotted  separately  and  the  length  distribution  of 
immature  fish  of  both  sexes  combined  is  indicated  by 
cross  hatching. 
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FIGURE  10.41 


25 


Fork  length  in  cm 

Length  frequency  distribution  of  Synodontis  schall  caught 
at  the  monthly  inshore  bottom  trawl  sation  in  the  Longech 
area  between  June  1972  and  February  1974,  Numbers  of 
fish  in  each  cm  length  group  are  expressed  as  a percentage 
of  the  total  caught  each  month. 
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Von  BertaXanffy  growth  curve  of  Synodontls  schall  up  to 
age  5 years  ( = fitted  values) . Observed  growth  over 

the  first  2j  years  is  also  included  ( = observed  values). 


Changes  is  the  strength  of  four  year  classes  of  Synodontis 
schall  In  trawl  catches  made  in  the  Longech  area  between 
July  1972  and  February  1974.  Numbers  in  each  year  class 
are  expressed  as  a percentage  of  the  total  S^.  schall 
caught  during  each  month  by  the  bottom  trawl. 


11° 


90  . 


FIGURE  10.46 

Seasonal  changes  in  the  mean  monthly  condition  factor  of 

male  ( — ■ ) and  female  ( — Synodontis  schall, 

larger  than  20  cm  fork  length,  combining  all  data 
collected  in  the  Longech  area  between  May  1972  and  July 
,1974. 


FIGURE  10.47 


Arithmetic  plot  of  egg  number  on  fork  length  in 
Synodontis  schall . 
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FIGURE  10.48 


Diet  composition  with  relation  to  3ize  in  Synodontis 
schall . Point3  scored  by  each  food  item  are  expressed 
as  a percentage  of  the  total  allocated  in  each  length 
group.  Ail  data  obtained  by  the  bottom  trawl  have  been 
included . 


FIGURE  10.49 

Dial  variation  in  gillnet  catch  rate  and  mean  stomach 
fullness  of  Synodontis  schall,  recorded  at  a station  in 
Ferguson's  Gulf  during  July  1974.  Fullness,  expressed 

as  mean  number  of  points  per  stomach  ( • ' “>  311(1 

catch  rate  (numbers  of  S.  schall  caught  per  hour  per 
50  yard  net  are  plotted  against  six  time 

phases . 
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FIGURE  10.50 

Diel  variation  in  the  diet  composition  of  Synodontis- 
schall  caught  by  gillnets  within  Ferguson's  Gulf  in 
July  1974.  Points  allotted  to  each  of  the  three  most 
common  food  items  have  been  expressed  as  a percentage 
of  the  total  points  recorded  during  each  time  phase. 
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ANGLING  LODGE 


Total  length-  cm 


FIGURE  11.1 

Comparing  length  frequencies  of  594  Lates  ailoticus 
caught  by  rod  and  line  at  the  Longech  angling  lodge 
during  1973-74  with  comparable  data  for  923  fish 
recorded  in  bottom  trawl  samples  from  all  areas  of  the 
lake . 
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FIGURE  11.2 

Showing  changes  in  the  distribution  of  various  length 
classes  of  Lates  nllotlcus  in  bottom  trawl  catches 
from  all  areas  of  the  lake,  with  depth.  Mean  catch 
per  effort  for  each  length  group  in  each  depth  zone 
is  expressed  as  No/hr  above  and  kg/hr  below. 


FIGURE  11.3 

Length  frequencies  of  all  Lates  ailoticus  caught  in 
the  beach  seine  on  the  shores  of  Lake  Turkana  during 
the  present  project. 


Chrysichthys  auralus 


\ 


< > o • 


\ ^t>  > 

\-«  ■>  « 

\ 

£>  > 

■*  \ 

o \ ^ 

\ 

4 \ « 

< ' 


\- 


\ 


.© 

« v° 

\ «.  ««\^|  v 

\ © 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 
w- 

A 


FIGURE  11.5 

The  relationship  between  predator  size  and  prey  size  as 
shown  by  various  species  of  fish  recorded  from  the 
3tomachs  of  Lates  allotlcus  during  the  present 
investigations.  The  diagonal  lines  indicate  the  relation- 
ship when  prey  size  is  25%  and  50%  of  predator  size  and 
the  points  represent  observations  for  individual  food 
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FIGURE  11.6 


Length  frequency  histograms,  of  Lates  spp . post  larvae 
combined,  from  metre  townet  hauls  in  various  regions  of 
the  lake  during  different  sampling  periods  (a  - f)  , 
Histogram  (g)  shows  length  frequencies  for  post  larval 
and  juvenile  fish  caught  in  the  foot  seine  at  Lodge  3ay , 
Longech  between  December  1972  and  August  1974. 
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FIGURE  11.7 


Showing  the  length  frequencies  of  all  hates  longi3plnia  caught  in 
(a)  the  bottom  trawls  and  (b)  the  frame  trawl  during  the  present 
project.  The  frequency  i3  expressed  as  a percentage  of  the  total 
sample,  the  magnitude  of  which  is  also  recorded. 
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BOTTOM  TRAWL 
21166  fish 
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Total  length:  cm 


(a)  the  frame  trawl  during  the  months  of  August  and  September  1973 
and  1975  and  (b)  in  the  bottom  trawl  with  a 19mm  stretched  mesh  over 
bag  during  August  and  September  1973.  The  frequency  is  expressed  as 
rcentage  of  the  total  sample,  the  magnitude  of  which  is  also 
included. 
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FIGURE  11.3 


Showing  changes  in  the  distribution  of  the  various  length  classes  of 
Lates  longi3pinis  in.  all  quantitative  bottom  trawl  catches  from  all 
areas  of  the  lahe,  with  depth.  Catch  per  unit  effort  is  expressed 
in  No/ hr.  above  and  Gm/hx.  below. 
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FIGURE  11.10 


Showing  the  seasonal  distribution  of  demersal  immature,  female  and 
male  Latea  longlsplnls  with  depth  in  the  Ferguson's  Gulf  area.  The 
mean  catch  in  numbers  per  hour  in  each  of  the  five  depth  zones  is 
expressed  a®  a percentage  of  the  mean  monthly  bottom  trawl  catch  from 
all  depths  combined,  and  is  the  average  of  all  tows  made  between  June 
1972  and  August  1975. 
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FIGURE  11.11 


Showing  the  mean  monthly  length  frequency  of  all  (a)  female,  (b)  male 
— Le3  longi3pinl3  caught  by  bottom  trawling  in  the  Ferguson' 3 Gulf 
area  between  October  1972  and  May  1974.  Frequency  is  expressed  as  a 
percentage  of  the  total  monthly  sample,  which  is  also  indicated.  No 
samples  are  shown  where  less  than  40  individuals  of  either  sex  were 
taken. 
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FIGURE  11.13 


Showing  the  mean  monthly  length  frequency  of  all  Lates  longispinls 
caught  by  bottom  trawling  in  the  Ferguson' a Gulf  area  between  June 
1972  and  August  1975.  Frequency  is  expressed  as  a percentage  of  the 
total  monthly  sample,  which  is  also  indicated.  No  samples  are  shown 
where  less  than  40  individuals  were  taken. 
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FIGURE  11.12 


Showing  the  growth  of  cohorts  of  female  and  male  Lates  longispinis  from 
Fig,  11.11.  Year  classes  have  been  assigned  to  each  cohort. 


Showing  changes  in  the  condition  of  Lates  longispini3  with  size.  The 
mean  condition  factor  for  each  5 cm  length  class  is  shown  together  with 
the  95%  confidence  limits.  Mo  confidence  limits  are  3hown  where  the 
sample  size  is  less  than  9. 


Condition  factor  (k) 


FIGURE  11.16 

Showing  the  mean  monthly  condition  factor  of  (a)  immature,  (Ja)  female 
and  (c)  male  Lates  longispinis.  Data  has  been  combined  from  all  samples 
made  during  the  present  investigations. 
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FIGURE  11.17 

The  relationship  between  predator  size  and  prey  size  for  ta)  Caridina 
nilotica,  (h)  Macrobrachlum  niloticum,  (,c)  and  id)  various  species  of 
fish  all  recorded  in  the  stomachs  of  Lates  longlspinis  during  the  present 
investigations.  (a)  and  (b)  show  the  relative  lengths  of  the  prey 
expressed  23  a cercentage  of  the  predator  length.  (c)  and  (d)  show 
the  predator  and  prey  lengths  in  linear  terms.  The  dashed  lines  indicate 
the  relationship  when  prey  size  is  25%  or  50%  of  predator  size.  The 
points  in  (a)  and  CM  represent  the  means  from  0.5  cm  size  classes  of 
the  predator  and  in  Cc)  and  Cd)  the  points  represent  individual  food 
items. 
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FIGURE  IX, 0,8 


Showing  generalised  areas  o£  Ferguson's  Gulf  preferred  as  breeding  sites 
by  the  three  larger  cichlid  species:  N = Sarotherodon  allot lcus,  G = 


FIGURE  11.19 


Showing  station  numbers  for  cichlid  fry  surveys  in  Ferguson's  Gulf 
during  1975-6  referred  to  in  Table  11.55. 


Showing  results  from  hauls  with  the  50m  x 19mm  mesh  beach  seine  on  the  Showing  the  relationship  between  number  of  scale  circuit  and  total 

east  shore  of  Ferguson's  Gulf  from  April  to  December  1974.  Histograms  length  for  18  Sarotherodon  ni lot icus  of  1.1  to  12.6cm  T.L.  caught  during 

show  length  frequencies  of  Sarotherodon  pilot icus.  April  1975.  No.  circuit  = 0.637  x T.L.  icm)  0.47  (r^  = 0.98). 
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Showing  curves  of  gillnet  selectivity  for  Sarotherodon  niloticus  in 
Ferguson's  Gulf  during  1975  and  1976  as  percentage  frequencies  in  nets 


FIGURE  11.23 


Showing  the  relationship  between  log  total  length  Cam)  and  log  wet  weight 
(gm)  I or  Sarotherodon  ailot  icus  In  Lake  Turkana  during  the  present  study: 
O 3 0.0234  1 ‘ - 1 , 


FIGURE  11.24 


Showing  the  relationship  between  log  total  length  icm)  and  log  wet  weight 
Cgts)  for  Sarotherodon  ailot icu3  reported  by  Lowe-McConnell  (1958) 


FIGURE  11.25 


Showing  the  relationship  between  log  total  length  Cca)  and  log  wet  weight 
Cgm)  for  Sarotherodon  nilotlcus  in  Crater  Lake  A,  Central  Island  during 
the  present  study:  (w  = 0.0182  l^'^3). 


ajnjeiu  a6e}uaoj8d 


figure  11.29  Total  length  in  cm  Total  length  in  cm 

FIGURE  11.30 

Showing  the  percentage  of  mature  male  Sarotherodon  gal ilaeua  in  each 

length  class:  50%  maturity  is  estimated  to  be  23.2cm  T.L.  Showing  the  percentage  of  mature  female  Sarotherodon  gal ilaeua  in  each- 

length  class:  50%  maturity  is  estimated  to  be  22.7cm  T.L. 
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FIGURE  11.34 


Diagrammatic  representation  of  marginal  liabitats  available  to  fry  of 
Sarotherodon  and  Tilapla  on  the  west  shore  of  Terguson's  Gulf  Ca)  during 
high  lake  levels  after  shoreline  vegetation  has  been  grazed  by  domestic 
stock.  The  falling  lake  level  leaves  damp  areas  for  macrophyte  colon- 
isation (J>).  If  grazing  pressure  is  low,  the  ungrazed  macrophytes  become 
flooded  Cc)  when  the  lake  level  rises  providing  a far  larger  area  of 
shelter  and  food  for  the  fry.  The  hatched  areas  represent  available 
FIGURE  11,36  habitat  for  young  fish. 


FIGURE  11.35 

Showing  stomach  fullness  for  adolescent  and  adults  of  Sarotherodon 
niloticus  expressed  as  percentage  fullness  from  four  stations  over  a 
24hr  period  in  Ferguson's  Gulf  during  April  1975. 


Percentage  fullness 


FIGURE  11.37 

Showing  the  relationship  between  wet  weight  of  Sarotherodon  niloticus 
caught  between  17.00  and  IS.  00  hrs  E.A.T.  , and  dry  weight  of  stomach 
contents.  Moat  fish  were  caught  during  early  1974  in  Ferguson' 3 Gulf. 
The  regression  is  drawn  on  logarthmic  axes. 
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Showing  percentage  intestine  fullness  for  Sarotherodon  nilot icug  cau| 
during  the  present  study,  as  a single  feeding  cycle.  Percentages  an 
calculated  for  each  fish,  wet  weight,  from  the  relationship  shown  in 
Fig.  11.39  which  is  taken  to  represent  100%  intestine  fullness  betwe< 
17.00  and  1-.00  hrB  E. A. T\ 


FIGURE  11.41 


Showing  an  idealised  model  to  determine  total  daily  food  intake  Line 
0-E  represents  stomach,  contents  ingestion  rate  and  line  D-C  intestine 
contents  entry  rate. 


Showing  percentage  stomach,  fullness  for  fry  of  Sarotherodon  niloticus 
at  six  time  intervals  over  a 24hr  period  on  the  east  shore  of  Ferguson's 
Gulf.  5th-7th  March  1975. 


FIGURE  11.42 

Showing  the  derived  relationship  between  fish  vet  weight  and  daily  dry 
weight  of  ingested  material  for  Sarotherodon  niloticus  during  the  present 
study. 
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FIGURE  11. 47 


Monthly  length  frequency  histograms  for  Raplochroffils  nsacconneli  In  which 
trawl  data  from  all  areas  of  the  la-ke  have  been  combined. 


SEP  72 


645 


OCT  72 


no  sample 


JAN  7 3 


993 


FEB  73 


1162 


MAR  73 


1984 


1 r 


JUN  7 3 

no  sample 


t — i r 


1 2 3 4 5 6 7 8 9 10  11  12 


r AUG  73 

r 

I 


L SEP  73 


457 


-OCT  73 

993 


- NOV  73 

808 


- DEC  73 

no  sample 


1 “T° — l 1 1 1 1 r— i— — r 

- JAN  74 

no  sample 


- FEB  74 

no  sample 


- MAR  74 

507 

- APR  74 

no  sample 

- MAY  74 

476 

' 

-JUN  74 

no  sampl*; 

-p-— r— 7— t— 

1 2345678910  11  12 


Total  length  cm 


Showing  changes  in  the  percentage  of  adult  Tropodl aptomua 
banforapus  occurring  la  the  food  of  Alestes  minutus  with 
FIGURE  11.48  loo-j  increasing  predator  size. 
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